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In this paper I proceed to expose the fallacy of some prevailing notions 
concerning the actions of machines in general. 

The fancy that machines are capable: of generating power, though foster- 
«| by a very absurd proclamation from our government, is now almost entire- 
y abandoned; and, except from two or three individuals ignorant of the histo- 
y and of the principles of mechanics, we hear of no att tempts at obtaining 
‘ne reward offered for the perpetual motion, But another fancy differing less 
trom this than it at first appears to do, is very generally entertained, We 
ire perpetually told of the loss of force which arises trom the obliquity of the 

ctions of machines, and are called upon to examine cumbrous and expen- 
‘ive contrivances for rendering these actions direct, and for regaining, or 
even more than regaining, the force that has been wasted. If any arrange- 
nent of machinery were capable of destroying force, putting friction out tof 
view, the inverse action of the same machinery would be capable of gener- 
ating it. 

The truth is, that every machine, however ill contrived, and however il 
onstructed, delivers over the whole, and exactly the whole, amount of 

ice which put itin motion, Part of that force is expended in overcom- 
ng the friction of the rubbing surfaces, and in encountering the resistance 
{ the air, while the rest goes to produce the particular effect which the 
contriver of the instrument may have had in view, 

The geometric contrivance of machines, the arrangement of the parts so 
as to produce particular motions, bas unlimited scope, But in a mechani- 
cal point of view, the inventor can, profitably, direct his attention only to 
two objects—economy in the material and labour necessary to the first con 
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struction of the instrument, and the diminution, as far as is practicable, of 
the effects of friction, Were all friction avoided, it would be a matter of 
absolute indifference by what means the required changes of motion might 
be produced; it would then be of no moment whether we employed the re. 
ciprocating or the rotary steam-engine,—whether we used the crank, or the 
sun-and-pianet wheel,—farther than the mere expense of workmanship i is 
concerned, And we "have no other criterion for estimating the superiority 
of one contrivance over another than the comparisons of the amounts of 
friction in the two cases. 

These statements will be startling enough to persons half acquainted 
with the nature of machinery, ** What,” they will ask, * does the obji. 
quity of the crank cause no loss of force? Is there no force wasted in 
producing the reciprocating motion of the beamin the steam-engine? An 
were they mere dreams that we entertained of immense improvements in 
machinery 7’? And when I assert, what is well known to every one ac- 
quainted with the subject, that there is no loss of force from the oblique ac. 
tion of the crank, that there is no force wasted on the reciprocating motion 
of the beam, and that the removal of friction is the only source of improve. 
ment in machines for transferring power,—I oppose the prejudices of 
multitudes who oughtjto be better acquainted with the principles of mechanics 

The principles which regulate the balance of pressures, and the move- 
ments of bodies, though discovered by man, are not of human invention; 
they are laws impressed by the Omnipotent upon the material world—laws 
to which matter yields an implicit, a perfect obedience. These laws are 
few in number, and the simplest language in which they can be expressei! 
involves the very statements I have made. ‘To exhibit, then, the truth of 
these statements would be to examine the reality of the fundamental laws 
of mechanics, To this examination I will not proceed, but will content my- 
self with founding my investigations on the more common forms in which 
these laws are recognised, They naturally divide themselves into tw: 
classes: those which relate to the pressures of the acting parts during any 
momentary state of the machine, and those which relate to the properties o! 
the machine considered asin motion. ‘Those of the first, or statical, class, 
though at first sight very numerous, are summed up in one law, called the 
principle of virtual velocities. My first object will be to exhibit this princi 
ple in a clear lights not, indeed, as I would doin a scientific treatise on 
the subject, but in such a manner as appears to me to be best fitted for re 
moving those prejudices, the existenee of which has occasioned this paper 

When two weights balance each other by means of the wheel and axle, it 
is well known that they are to each other inversely as the diameters; but 
if the machine be turned a little round, the distances through which the 
weights move are directly as the same diameters,—so that, if each weight 
be combined with the distance through which it moves, the two resui(s 
are exactly equal to each other. The descent of one pound through ten 
inches would, for example, ke accompanied by an ascent of ten pounds 
through one inch, and thus whatever is gained or lost in intensity of pres- 
sure, as much is ‘lost or gained in distance, It will be readily seen that 
the same thing is true of the straight lever, and of those combinations 
of pulleys which have their strings parallel : but in the case of the in 

clined plane, of the bent-lever, and, in general, of all machines in which the 
relations of the pressures are altered by a change i in the position of the in- 
strument, the application of the same rule is not so easy; and the slight dil- 

culty that attends it has elicited the assertion, that the principle of virtual 
velocities is there at fault. 
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The relative motions of the different parts of a machine can easily be 
deduced from its geometric properties. The principle of virtual velocities 
enables us, from these motions, to compute the forces, and thus connects 
the geometric with the mechanical properties of machinery. This princi- 
ole, one of the most beautiful and most pervading in nature, may be thus 
expressed :— 

If the position of any machine be slightly disturbed, and if each pressure 
which has yielded, be combined with the distance through which it has yield- 
d, and each pressure which has advanced, with the distance through which 
it has advanced, the sum of the one sct of results will be exactly equal to 
the sum of the other set. 

_Now, in the case of the inclined plane, says the objector to the reality o! 

8 is law, the weight raised and the weight which raises it move over equa! 
listances, The motion of the wei ight is here mistaken for the distance 
through which its gravitation is overcome; its absolute motion, for its mo- 
tion in altitude: now, it is well known that the force requisite to drag a 
body up an inclined plane, is to the weight of that body as the height of 
the plane is to its length; and therefore the principle of virtual velocity ts 
here adhered to. This misconception is palpable and easiiy corrected; the 
motion of the machine does not alter the proportions of the forces. Bur, 
in the case of the bent lever, the error must be more involved, since it has 
crept from the work-shop to the lecture-room, and has been proniulgated 
where sound knowledge and accurate ideas ought to have rewarded the la- 
bours of the student. ‘The arcs, we are told, which the ends of the arms 
describe, are proportional to the lengths of these aris, while the balancing 
forces are not proportional, inversely, to the saine lengths, Here, again, the 
absolute motion of the point of attachment is mistaken for the distance 
through which the pressure is overcome. If, however, the objectur’s c: apa- 
city be not entirely exhausted by the immense profundity of this remark, lie 
will reply, and with justice too, that even estimating the motions in the di- 
rections in which the pressures act, the rule does not hold good, 

For the removal of this mighty difficulty I must summon ‘all iny strength. 
Accustomed to handle tools (I speak not for myself only, but for every de- 
votee of true philosophy), accustomed to handle tools admirably adapted for 
facilitating researches of this nature, and now called upon by the circum- 
stances of the case to lay these tools aside and to venture on the question 
with unappareled hands, [I cannot altogether divest myself of repugnance to 
the task, ‘To render it, however, more inviting, | shall make the question 
as general as'possible, and without confining myself to this, or any other, in- 
dividual case, apply my remarks to those machines generally,in which the 

lurces vary with the positions of the parts, 

Conceive that for a given position of such a machine, the pressures are 
so arranged as to balance each other, aad then let the machine suffer a dis- 
placement. If this displacement be considerable, the equilibrium will be 
materially disturbed, and the estimate of the motions, far from giving infor- 
mation concerning the original forces, would commingle the means for de- 
termining the forces in all positions between the first and last, and would 
rather be the basis for determining the conditions of the mean state, than 
of either of the extreme ones, However small may be the displaceme: it, 
still will there exist an error in the estimate; yet the more minute the dis- 
placement, the more inconsiderable will be the error, because there will ex- 
ist the less difference between the two extreme states of the machine. In 
order, then, to compute the pressures accurately, we must determine the 
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proportions which subsist between the motions of the parts, supposing that 
these motions are infinitely small. I know of no other method for effecting 
these computations than that contained in the Differential Calculus, or i, 
the more abstruse but more satisfactory theory of Lagrange; and, althoug! 
the name of fluxions be a bug-bear to thousands, it is absolutely impossibic 
without its aid, to advance beyond the threshold of mechanical investiga- 
tion. The advocates for mental indolence may urge that the statical pro. 
perties of many machines may be examined without the aid of the fluxiona 
calculus. Such is, indeed, the case, and these machines and such methods 
of calculating concerning them may afford lessons to the beginner; bur 
from such processes few, if any, general conciusions can be drawn, while 
the instant that motion is contemplated, all these resources fail. 

The principle of virtual velocities, such as I have defined it, holds true o! 
all machines, even though subjected to the retarding influence of friction ; 
and is applicable not merely during a momentary state, but also to the mo- 
tions of machines. Denoting by the word force, the result of the combi. 
nation of a pressure with the distance through which it acts; if the sum of 
the accelerating forces be just equal to that of the retarding ones, the quan- 
tity of motion in the machine will be unaltered, but if the two sums be un- 
equal, then will the speed be changed. Now, in almost all machines the 
torces and velocities are subjected to periodic variations; the method then 
of computing the change in velocity consequent upon a change of force must 
be clearly understood, ere we obtain any information as to the general pro- 
perties of machines in motion, 

The great proposition which connects the statical with the phoronomic 
properties of machines is this; that the change in the entire quantity o! 
motion is proportional to the difference between the separate amounts of 
the accelerating and of the retarding forces; the quantity of motion being 
estimated by combining each moving mass with the second power of the 
number which represents its velocity. Now, I have already said, that what. 
ever be the nature of a machine for communicating force, the amount of 
force delivered during a minute instant of time at the one end, is exactly 
equal (throwing out of view the friction and the weights of its parts) to that 
communicated during the same instant to the other end; so that the sam 
change is produced in the entire quantity of motion, whether the force be ap- 
plied directly to the moving mass, or whether it act upon it through the in- 
tervention of machinery. ‘This most important principle I shall endeavour 
to illustrate by example. 

Borrowing my illustration from the steam-engine, I shall suppose one in 
which the piston acts directly upon the fly-wheel, by means, say of a double 
rack working alternately on each side of a toothed wheel. Here it will not 
be denied that the accession to the quantity of mution in the machine dur- 
ing a half-stroke will be exactly what is due to the agency of the pressure 
of the steam upon the piston through the whole length of the cylinder, less, 
of course, by all the amount of all the retarding forces during the same pe- 
riod, Contrast this with what happens in the common steam-engine. Let 
the connecting rod be so nearly in a line with the crank, that a pressure of 
one hundred pounds on the piston exerts only a pressure of one pound in 
the direction of rotation; then does it follow, from the principle of virtual 
velocities, that if the piston advance minutely in the cylinder, the extremity 
of the crank will advance one hundred times as far along its path. The 
quantity of motion generated in the machine then will be what is due to a 
pressure of one pound acting through one hundred times the advance o! 
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the piston, or, what is the same thing, to the pressure of one hundred pounds 
acting through that advance itself, ‘The same thing is true for every other 
minute motion of the piston, and, therefore, the whole amount of motion 
communicated to the machine through the crank is exactly equal to that 
communicated to it by means of the double rack and toothed wheel, or by 
ineans of any other contrivance whatever, 

In the two arrangements, however, which I have contrasted, the motion 
will be divided among the parts in very diferent proportions. The manner 
of that distribution vitally affects the economy of the machine. The entire 
quantity of motion is not and cannot be concentrated in the fly-wheel; the 
piston and all the other moving parts must have their share of it. In the 
engine with the double rack, the piston and its appendages possess, from 
the beginning of a balf-stroke until the end of it, their full velocity. Dur- 
ing the half-stroke, therefore, none of the force of the steam is expended 
in generating the motion of the piston; but just when the piston has reach. 
ed its extreme position, its whoie velocity must be extinguished and gener- 
ated in the opposite direction, and the consequence is, that the extreme 
tooth of the rack will receive a blow asif from a hammer as heavy as the 
piston and all its appendages, and moving with twice its velocity; and al- 
though no loss of force would arise from this action, its continued repetition 
would tear the machine to pieces. In the case of the balanced crank-en- 
gine, on the other hand, during the first part of a half-stroke, the velocity 
of the piston and beam is gradually increasing; at the middle their velocity 
is the greatest; and during the latter part it gradually decreases. In the 
first quarter revolution of the crank, the force of the steam is thus partly 
expended in producing the motions of the piston, beam, and connecting rod; 
but in the second quadrant, when these motions are being retarded, the force 
necessary to accomplish this retardation communicates an equal accession of 
motion to the fly-wheel, Still, then, is the whole force of the steam ex- 
pended in overcoming the friction, and in producing the particular effect 
which may be wanted; still is there no force lost on account of the obliqui- 
ty of the actions, or of the reciprocation of the movements; and still is the 
diminution of the friction the only source whence increased effectiveness 
can be obtained. 

I do not expect that what I have just said will be sufficient to eradicate 
misconceptions so prolific of crude and abortive schemes, ‘The failure it- 
self of the contrivance is often inadequate to convince its inventor of the 
fallacy of his ideas, Fortified in his ignorance by the fancy that theory isa 
different thing from practice, there is small chance of his yielding to the 
arguments of one whom he considers as a pure theorist, ‘The fashion of 
the day, which puts diffuse and indistinct notions in the place of true learn- 
ag, which cries for science leveled to the meanest capacity, or as I would 
translate it, to the most confirmed indolence, fastens these prejudices more 
firmly on the minds of the half instructed. Were the evils of this fashion 
‘o rest with those who turn to philosophy for relief from the ennui of idle- 
ness, they might have been passed over in silence; but when they reach that 
class to whose usefulness extensive information is essential, their removal 
becomes an object of the highest importance, It would not be proper for 
ne,in the present paper, to venture into the depths of this subject; but the 
connexion between what is called popular science and many of those mis- 
takes which are so current, is too immediate to permit of remarking on these 
without casting a glance, at least, to their fertile source. 

Were the laws which regulate the phenomena of the universe, laws of 
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human invention, and did they involve contradictions and absurdities, then, 
indeed, with some propriety might the cry be raised, **They are too ab. 
struse, they are too difficult; let us have them simplified and leveled to the 
meanest capacity,”” Level these laws, and they are no longer the laws o; 
nature; the true method of seizing them, is to nerve the mind with highe; 
powers; to infuse into it an exalted ambition, and to come to the attempt pre- 
pared for long-continued and strenuous exertion. “Would effeminacy paye 
the way to the white summit of the Jungfrau? or, had your parlour hearth. 
stones been brought from the summit of Ben-Lomond, think you that your 
delighted eyes could thence have wandered over lakes and mountains? No, 
Ile who would scan the wonders of Nature, who would contemplate the wis. 
dom, the beneficence of her works, and would use his acquirements for the 
advantage of his race, must give himself enthusiastically to the pursuit, and 
must scorn to turo from the difficulties in his path. Perseverance will crows 
his exertions with success; and the elevation of his mind, the calm and in. 
effable delight which accompanies the acquisition of knowledge, will, a thov. 
sand times, repay all his exertions. From the throne of science he wil! 
descry connexions and arrangements and sympathies among the passing 
events, and turning, with his colleagues, to the yet unscaled heights, he will 
emulously pursue the career of discovery. The present is a spirit-stirring 
time; on all hands have discoverers been at work; from north and south has 
the hitherto unpassed barrier been assailed, and already have the signals o; 
the workmen on either side been descried by their fellow-labourers,  Elat. 
ed by the prospect of speedy success, they now redouble their exertions, 
und expect ere long to re-assemble on a higher platform, ‘The science of 
mechanics has long reared its head proudly over its fellows. Under its et- 
ficient guidance, its indefatigable votaries have estimated the weights and 
motions of the heavenly bodies, and carried into the highest department o! 
the science an exactness almost superhuman. Now, however, the sciences 
of chemistry, galvanism, and magnetism, advance rapidly to take their sta. 
tions by its side, and promise to rescue from the charge of inconsistency the 
great laws of mechanics. 

The precision which reason assigns to mechanical phenomena, the precis- 
ion which these phenomena exhibit when the planets, launched in unfilled 
space, perform their mighty evolutions, fails us, when we lower our contem- 
plations to terrestrial objects, Here the perfection of nature seems to be 
marred, the traces of absolute exactitude to be effaced, as if some evil ge- 
nius had thwarted the Almighty in his design, and sowed confusion where 
order was intended. All motions on the surtace of the earth are soon ex- 
tinguished, and there was no wonder that men, in the infancy of science, 
drew the conclusion that matter possessed a reluctancy to move. It requir- 
ed a mind of no common energy to burst the shackles which education ani 
early experience had combined to rivet, and to oppose its solitary strength 
to the bigotry of false religion and false philosophy. Unaided, Galileo long 
maintained the contest, and although at last the man fell, his doctrine was 
victorious. Since that time friction has been recognized as the antagonist 
principle, which opposes, and invariably succeeds in extinguishing, motion, 
which creates errors in the results, and uncertainty in the practice of me- 
chanical operations. Far, however, from being the cause of the imperfec- 
tion of machines, friction is essential to their very existence. Not a fasten- 
ing would be secure, not a screw would hold were it not for its pervading 
agency. Without friction this world would have exhibited a scene of inde- 
scribable confusion. Conceive for a moment, its influence suspended, and 
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where would be progressive motion? how would we climb the steep, how, 
even, would we walk along the plain? The mountain masses, rushing to 
the plains, and not arrested even there, as now, but hastening along with 
undiminished speed, would leave no spot for vegetable, no safety for animal 
life: though dashed to powder by repeated blows, each particle would yet 
move onward, and chaos would be realized. Far, then, from friction mar- 
ring the general design, it, itself, is one of the most admirable and most ben- 
eficent provisions which nature’s God has made for the felicity of his crea- 
tures. 

When we glance over the vast fields of modern science, and contemplate 
the harmony that reigns among the known laws, when we consider the ease 
with which geometry is engrafted on arithmetic, the perfect acquaintance 
with geometric laws which is exhibited in the contrivance of the mechani- 
cal ones, we cannot imagine that the law of friction militates against or an- 
nuls one really existing law of nature. Chemistry has acquainted us with 
the permanency and indestructibility of matter; mechanics has taught us that 
the entire amount of momentum estimated in any given direction, is abso- 
lutely fixed, and has indicated that, except where friction and chemical chan- 
ges interfere, the total amount of motion in the universe is unchangeable, 
The recent discoveries in galvanism and electricity shed a new light upon 
the subject. 

The combustion of the coals, the chemical union of the carbon with the 
oxygen in the furnace of the steam-engine generates motion; that motionis 
extinguished partly by friction, and partly in effecting the disintegration of 
bodies; and it now seems more than probable that this rubbing and this sub- 
division of matter induces a state, and communicates that state to surround- 
ing objects, which afterwards goes, in some distant quarter perhaps, to re- 
produce chemical changes preparatory to a new evolution of the like forces, 
Small, indeed, as that change must be when absorbed in the general mass, it 
is not on that account, the less real. ‘he mass of stone that has been torn 
from the quarry,and fashioned into this splendid town, is minute indeed, yet, 
undoubtedly, that transference has retarded the rotation of the earth, al- 
though our senses, aided by every contrivance of science and art, be utterly 
unable to discern a trace of the change. 

While, then, we zealously strive to improve our machines, and to remove 
the friction from the inefficient to be concentrated on the working parts, let 
us not repine that, after all our exertions, we are still compelled to resign a 
lithe of our labour to that influence under which alone it is possible for us 
or our machines to exist, and let us console ourselves with the thought, that, 
though our exertions be lost to us, nature has taken care that they conduce 
to the maintenance and well-being of the general system. 

Edin. N. Philos. Journ. 


Improvements in Steam Boilers and Saving of Fuel in Manufactures. 


Accounts having appeared in the Scotsman and various other respectable 
journals, on the authority of a scientific gentleman of great eminence, of a 
discovery in heating and evaporating fluids, which, as it promises to lead to 
important results, we hasten to lay before our readers, referring them at 
the same time to the advertisement in another column, They are in sub- 
stance as follows : 

The discovery consists in the employment of air highly heated, to assist 
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in generating steam in boilers, and in the process of evaporation in general 
in manufactures, ‘The air is heated by being carried through iron boxes, or 
troughs placed in the current of the flame, behind the bridge of the fur. 
nace, The current of the air through the trough effectually protects the 
metal from being injured, even in fires so fierce as to vitrify brick and spee. 
dily to melt cast-iron in juxta-position with the trough, When thus heated, 
the air is carried in straight tubes through the.water in the boiler, entering 
at the back, and passing off at the front. Being unmixed with the smoke, it 
does not soil the tubes, which, therefore, rapidly transmit the heat; and the 
air in its passage is effectually cooled down to the heat of the water, In 
this state it is conducted under the ashpit, thus feeding the fire with air at 
the heat of 212 degrees, from which, as repeated analyses have shown, that 
it has parted with little or none of its oxygen, important benefits arise; the 
fire is saved the necessity of heating up to that degree the whole air which 
passes through it; and the process of combustion is otherwise beneficially 
promoted, The ashpit is closed with doors, and the draught of the chim. 
ney establishes and keeps up the requisite current of air for the purposes of 
combustion, through the heating trough, the cooling tubes, the fire, and the 
flues. The additional heating surface thus gained by the tubes in the boil- 
er, exceeds the fire surface, or bottom of the boiler, by fully one-balt. 

This process, which is sufficiently simple, and the efficacy of which is 
vouched for by the gentlemen referred to, whose Knowledge, experience, 
and skill, are of the highest rank, promises to be productive of very impor- 
tant resuits, both as regards steam-bvilers, and mannfactures where heating 
and evaporating fluids is required, such as distilling, brewing, dying, the mak- 
ing of paper, salt, sugar, and many others, especially in those in which the 
vessels containing the fluids are not placed on the fire, or where steam is now 
used for that purpose, 

The saving of fuel was upwards of 33 per cent. in steam boilers, whose 
ordinary average performance is about 6.22 pounds of water to the pount 
of Newcastle coal, not deducting the ashes. In the other processes it must 
be commensurate with the quantity of the steam that escapes uncondensed; 
thas dissipating in the atmosphere a vast amount of heat derived from the 
fire, because, where air is used, no part whatever of its heat is lost, where- 
as, when any of the steam escapes uncondensed, all its latent heat is lost. 
Thus, 250 cubic feet of low-pressure steam per minute, of about 1200 de- 
grees (temperature and heat), directed through tubes in seventeen cubic 
feet of water contained in a wooden trough placed on the ground, scarcely 
raised the water to 212 degrees, and could not make it boil, nearly the whole 
steam passing off in vapour when the water attained that heat, But 100 
feet of air per minute, at about 600 degrees, caused the water to boil vio- 
lently, and the same was the result when the quantity of air was successively 
reduced to one-half, and even much less. 

The least consiveration of the very many millions of tons of coal consum- 
ed in these processes, will show the importance of the discovery in tis 
point of view. There are others, especially as connected with steam navi- 
gation, which, in other lights,are equally important. ‘The free tonnage for 
goods or passengers will be enlarged, or the length of the voyage increas- 
ed, in proportion to the diminished stowage and weight of coals and water 
in the boiler; for the boiler, as well as the fuel, and also the funnel, may 
be lessened one-third. ‘The diminution of the boiler also tends to add to 
its strength; and the increased facility in transmitting to the water, the heat 
derived from the fire, arising from the greater heating surface afforded by 
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the tubes, must still farther operate to prevent the imminent hazard arising 
in marine boilers, from the exertions of the engineman to generate steam 
more rapidly, ‘The only way in which this can be accomplished at present, 
is by forcing the fire of the furnace, By the intensity of the beat thus pro- 
duced, many parts of the boiler and flues, especially those where incrusta- 
tions have been formed on the bottom, or where the water spaces have been 
too much contracted, become overheated and consequently weakened, and 
ultimately destroyed. Whatever tends safely to accelerate and facilitate 
the transmission of the heat to the water, obviously diminishes the necessity 
io contract the water spaces, and the temptation to force the fire. Itis also 
important that the heat which is absorbed by the air, is withdrawn from the 
fire at the point at which it is fiercest, and is, by a proper distribution of the 
tubes, applied to the portions of the water farthest removed from the direct 
influence of the fire. 

If it shall be found, as we have reason to expect, that hot-air used in the 
furnace will enable anthracite coal to be burned, it is not easy tosee to what 
extent of saving this discovery may lead in steam navigation; this coal being 
vastly more powerful than any otber. 

It is no small advantage to the public, and no slight recommendation of 
this plan, that not only does it not interfere with any other improvements 
for economy of fuel now in use, but it is rather an addition to, and may be 
used in conjunction with them, but also that it may be easily adapted to al- 
most any existing furnaces, boilers, and processes of manufacture, at an ex- 
pense altogether trifling, contrasted with the benefit resulting from its use. 

With regard to the license for its use, the patentee has wisely adopted the 
plan so successfully followed by the late Mr. Watt, in making the charge 
proportionate to the saving of fuel. We observe that he proposes to charge 
only one-third the value of the fuel saved in all cases, 

We understand that a company is about to be formed, by which the bene- 
fits of this discovery will be immediately communicated to the eastern part 
of Scotland, by the sale of a portion of the income of the patent, and de- 
volving on the company the management and control of the patent; and 
that the patentee is ready to treat for a similar arrangement for other dis- 
tricts, on terms highly advantageous to the company. It were well that 
after due inquiry, means should be speedily resorted to for securing the ben- 
efitof the improvements on this plan, for this great capital, and other dis- 
tricts of England, Mining Jour. 


This application of hot air to the furnaces of steam boilers is ascribed by 
the Editor of the Mining Journal in another part of his paper, to Mr. Wil- 


liam Bell, of Edinburgh, and its value is said to be confirmed on the author- 


ity of experiments by Dr. Fyfe. G, 


Bell’s Improvements in heating and evaporating Fluids. 


With the view of putting the principle of his invention to the test, Mr. 
Bell made numerous experiments on a stnall scale, in which it was invaria- 
bly found that there was an increase of evaporation when the hot air was 
used. In experiments afterwards conducted by Dr. Fyfe, at the request of 
the patentee, on a larger scale, and with an apparatus of a totally different 
construction, viz. a small wagon boiler, with flues through the centre—sim- 
ilar results were obtained, Many long trials were lately conducted under 
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the superintendance of the same chemist, at the manufactory of Mr. Mor. 
ton, engineer, Leith Walk, who also superintended, on an eight horse engine 
boiler, with a flue through the centre, and surrounded also by flues, ‘Thy 
ordinary average performance of this boiler, without the use of hot air, wa 

6.22 pound of water steamed off, to each pound of Newcastle coal. These, 
desthes, may be considered as trials applicable in practice, and in them th: 
results were equally satisfactory. Of course, these results varied according 
to circumstances, Inthe most unfavorable, there was, when the hot air was 
propelled through the boiler, a saving of fuel to the extent of 17 per cent. 
but the general result amounted to from 20 to SO percent. Taking the 
average of all the experiments, the saving was 23 percent. In the appar. 
atus last used, by which the above results were obtained, there is an iro 
box, situated immediately behind the fire, connected in front with a circular 
blower, by which air is propelled into the box, and from which it is convey. 
ed by tubes through the boiler, where it gives off its heat to the water. fy 
this means the air has been heated to 600 and ge in which state it en 
ters the water, and, traversing it, comes off at 212, or thereabouts, having g 
communicated the heat, necessary for raising it from 212 to 600 or 700, 
the water, and by which the evaporation was increased, 

It must, however, be evident that, by the transmission of air in this way, 
part of the heat must be lost; because it is given off from the boiler at the 
temperature of the boiling water. With the view of saving this, the pateo- 
tee has adopted means by which the hot air, after having done its duty in 
the boiler, may be returned under the ash pit, so as to serve for combustion 
thus, along with his own method, also applying a well-known principle, o! 
aiding combustion by a hot-blast, and by which it is well known, there is « 
manifest advantage, When the hot air was thus returned into the ash-pit, it 
was found that the saving of fuel was greater than has been already stated; 
on an average, it amuunted to upwards of 33 per cent. 

In trials which have been made, also under the superintendance of Dr. 
Fyfe and Mr. Morton, by passing the hot air in tubes through water, but wilb- 
out mixing with it, and under which there was po fire, it was found that the 
water was made to boil, and was kept boiling. On one occasion, the steam 
from a low-pressure engine boiler, passed in pipes through a large troug! 
with water, did not act so powerfully as 100 feet of air, at about 600 degrees 
of heat, propelled through the fluid per minute, Now, from this boile: 
there must have passed about 2 250 feet of steam in the same time. 

We are aware that objections may be, and indeed have been, urged agains! 
this plan. It is supposed that the box in which the air is heated will soon 
be destroyed, by the great heat towhich it is exposed; but that is not the 
case. It seems to be protected from injury by the constant current of cold 
air introduced into it; the box employed in the trials at Mr. Morton’s, though 
it has been long in use, is not in the least injured. Another objection brought 
against the plan is, the power required for propelling the hot air throug) 
the system of tubes, and by which it is of course supposed that a part, of 
even the whole of the saving effected, must be consumed, and consequent!) 
that there can ultimately be no saving. But this objection, though plausi- 
ble, does not hold true. Those who have advanced it seem to have had in 
their minds, at the time, the propulsion of the hot blast in furnaces for smelting 
iron; but the cases are very different from each other. In the latter, the 
air has to pass through a mass of semi-fused materials in the furnace, and 
consequently requires a considerable power to do it; but in the latter the ait 
has merely to travel through tubes, in which it meets little or no resistance, 
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so that the power required is trifling. But even this is not necessary; for, 


a those cases where the hot-air is to be returned into the ash-pit for com- 


bastion, the ash-pit is closely shut, and it has been proved that the draft up 
the chimney is all that is required to maintain a constant and adequate cur- 
rent of air through the heating box; so that, by this mode of using it, no 


,dditional power whatever is required, 

It may also perhaps be urged, that, as the air has to pass over hot iron, 
isoxygen may be abstracted, and that thus its utility for the purposes of 
combustion may be expended or destroyed, In all trials, however, that 


have been made, it was found that this was not the case. The air has been 


inalyzed by Dr. Fyfe, and never tound to have lost more than three or four 


per cent. of its oxygen, while in other trials, there was little or no change 
in iis Composition. Lond. Mec. Mag. 


Chinese mode of Printing. 


“The mode of printing adopted by the Chinese is of the simplest charac- 
‘er. Without expensive machinery, or a complicated process, they manage 
‘o throw off clear impressions of their books, in an expeditious manner. 
Stereotype, or block printing, seems to have taken the precedence of move- 
ible types in all countries, and in China they have scarcely yet got beyond 
he original method, 

* . * . * * a * 

“The use of wooden blocks has not been without its advantages; among 
which we may enumerate speed and cheapness. The first part of the pro- 
ess is, to get the page written out in the square or printed form of the 
haracter. This having been examined and corrected, is transferred to the 
wood in the following manner :—The block, after having been smoothly 
planed, is spread over witha glutinous paste; when the paper is applied and 
‘requently rubbed, till it becomes dry. ‘The paper is then removed, (as 
much of it as can be got away,) and the writing is found adhering to the 
oard, in an inverted form. ‘The whole is now covered with oil, to make 
the letters appear more vivid and striking, and the engraver proceeds to his 
business. The first operation is,to cut straight down by the sides of the 
letters, from top to bottom, removing the vacant spaces between the lines- 
with the exception of the stops. The workman then engraves all the line. 
which run horizontally; then, the oblique; and, afterwards, the perpendicee 
lar ones, throughout the whole page which saves the trouble of turning the 
lock round for every letter. Having cut round the letters, he proceeds to 
he central parts; and, after a while, the page is completed. A workman 
generally gets through one hundred characters a day, for which he will get 

xpence. A page generally contains five hundred characters. When the 
ngraver has completed his work, it is passed into the hands of the printer, 
vho places it in the middle of a table; on one side is a pot of liquid ink, 
with a brush3 and on the other a pile of paper; while, in front, there is a 
piece of wood, bound round with the fibrous parts of a species of palm, which 
isto serve fora rubber. ‘The workman then inks his block with the brush: 
ind taking a sheet of dry paper, with his left hand, he places it neatly on 
the block; and seizing the rubber with his right hand, he passes it once or 
‘wice quickly over the back of the paper, when the impression is produced, 
he printed sheet hastily removed, and the workman proceeds with the next 
mpression, till the whole number is worked off; and thus, without screw, 
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lever, wheel, or wedge, a Chinese printer will manage to throw off 3000 
impressions in a day. After the copies are struck off, the next business js 
to fold the pages exactly in the middle; to collate, adjust, stitch, cut and sew 
them; for all of which work, including the printing, the labourer does not 
receive more than ninepence a thousand, The whole apparatus of a prin- 
ter, in that country, consists of his graves, blocks, and brushes; these he may 
shoulder and travel with, from place to place, purchasing paper and lamp- 
black as he needs them; and, borrowing a table anywhere, he may throw 
off his editions by the hundred or the score, as he is able to dispose of them 
The paper is thin, but cheap; ten sheets of demy size, costing only one hall. 
penny. This, connected with the low price of labour, enables the Chinese 
to furnish books to each other for next to nothing. The works of Conto. 
cius, with the commentary of Choo-foo-tsze, comprising six volumes, and 
amounting to four hundred leaves, octavo, can be purchased for nine-pence 
and the historical novel of the three kingdoms, amounting to 1500 leaves, 
in twenty volumes, can be bad for a half-a-crown. Of course, all these 
prices are what the natives charge to each other; for all which Europeans 
must expect to pay double, 

**Thus books are multiplied, at a cheap rate, to an almost indefinite ex. 
tent: and every peasant and pedlar has the common depositories of knowl. 
edge within his reach. It would not be hazarding too much to say, that in 
China there are more books, and more people to read them, than in any 
other country in the world.” —p, 103. 

Many of the praises here bestowed by Mr, Medhurst on the Chinese prac. 
tice, must be taken with very considerable allowance, We cannot very wel! 
see why the attribute of **speed” as well as “cheapness” is to be ascribed t 
it. From his statement it would appear that a workman is occupied five 
days in producing a block for a single page of a common size, What sort 
of **speed” is this compared to that attained by the use of single types 
And by what miracle could the Chinese, with their “speedy” method, man- 
age to get out such a sheet as the double 7imes, in the course of a few 
hours? The thing is clearly impossible; and Mr. Medhurst would therefore 
have done better not to adduce rapidity as one recommendation of a process, 
which, in its very nature, must be slow, The “cheapness” is also rath: 
problematical, True, the expense of engraving a page does not strike th: 
English reader as any way alarming; but engravers are not to be had ever 
where for sixpenceaday. The process is only comparatively, not positive: 
ly, cheap,—cheap, not from its inherent simplicity, but merely on account: 
the cheapness of labour in China, from the overstocked state of the labour 
market. Did the Chinese language admit of the introduction of movab!: 
types, (which a former Emperor once attempted,) and were the Chines 
acquainted with the art of type-founding, oursystem would be far cheaper 
than their own, it being recollected that where wood engravers are to |) 
had for a sixpence a day, type-founders must be procurable at a proportion- 
ate sum. To make the matter clear, let us only imagine the reverse to take 
place,—the introduction of the Chinese method into England, Supposing 
our artist be as expert as his Eastern prototype, and to be satisfied with six 
shillings a day, (no very extravagant wages it will be owned.) here are at onc’ 
thirty shillings for the labour alone of “setting up” a single page—ard that, 
too, a page only of the extent of one of our columns, reckoning ever) 
*-character” to represent aword. This, indeed, is allowing nothing tor the 
casting of the types, but this may be set against the value of the Chinaman’s 
block, which, it should be borne in mind, will serve for only one page, while 
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the more expensive type may be distributed and set up again ad in/fi- 
nitum. 

‘The mode of obtaining the impression is a different matter altogether ; 
n this case something is likely to be gained from an observation of the Chi- 
nese fashion. Ourideas are so bound up with “the press,” that it appears 
to us an essential of “the glorious art; and we are so often in the habit of 

yasting “the Liberty of the Press,” that it seems almost sacrilegious to 
sompass and imagine the printing of a book without its aid. Yet the Chi- 
ese have printed for ages without having heard of “the Press’ at all! 
he great simplicity of their process is a most striking feature, while even 
the limited experience which has been had of it in Eagland, (where a simi- 
ar method is adopted for taking engravers’ proofs, &c,) is sufficient to de- 
nonstrate that it is compatible with the highest degree of typographical 
xcellence, Would it not be worth the while of some of our ingenious 
mechanics to turn their thoughts in this direction? Ingenuity has been 
ivishly bestowed on the improvement of the printing press, until the max- 
mum of power in that engine may be presumed to be attained, Why not 
iry invention on amother tack, and apply English skill in machinery to the 
perfecting of a mode of printing on the Chinese plan, where the impression 
s obtained by a gentle friction, instead of a tremendous direct impression ? 
Could this be achieved, it would probably be one of its not least important 
results, that type might be made of a much less valuable material than at 
present, and by a much less expensive and elaborate method, At any rate 
the attempt is worth making,—though it would probably be necessary to 
commence by introducing a much softer texture of paper than that now 
ised, and, perhaps, to print, like the Chinese, on one side only. 

Mr. Medhurst is again, towards the conclusion of our extract, rather too 
solicitous to exalt the cheapness of Chinese literature. The number of vo- 
lames to be had for a few pence may seem rather startling, but then he 
should have stated, that the volumes of Chinese books are by no means of 
such substantial dimensions as our own. For instance, the six volumes of 
Confuciua, it appears, contained altogether only four hundred leaves, (that 
:, four hundred pages, being printed on one side only,) containing only about 
half as much as a common English volume of the octavosize, Nine-pence 
ertainly seems low enough for this quantity of matter, but then this sum of 
nine-pence in China, be it remembered, forms the whole earnings of an ar- 
tist for a day and a half; so that, all things considered, it is evident that our 

wn standard works are sold at a much lower rate than this much-vaunted 
ind inconceivably cheap edition of the great Chinese classic. If books, 
therefore, are sold in China for “next to nothing,” what are we to think of 
the price of such commodities at home? It would be as well for Mr. Med- 
hurst to avoid such mystification for the future. Ibid 


Notice of an improvement of a common Fireplace; by M. Savt. 


I herewith send you a plan of a common fire-place, which is found to 
have several great advantages over the old plan, From an inspection ot 
‘he drawing, | presume it will be understood that on the grate is fixed a 
ast-iron plate with a circular aperture in the centre ata. It is 8) In, in 
diameter, which just takes a common tea-kettle, and answers well for other 
sized pans, as | find it is of no moment, the pan being larger than the aper- 
ture. By this plan the heat is confined in the grate; and by several exper- 
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iments,I have proved that anything will much sooner boil in this closed 
grate than in an open one; and it also throws out a greater heat in the 


room, and prevents smoke; and, when the fire is not wanted for cooking, 
there is a plate to cover the aperture. It also consumes less fuel, and is @ 
sure remedy for a smoky chimney. When an ovenis also made in the same 
tireplace, as seen at }, the whole heat is made to pass upon the oven by 
turning the damper in the flue, c, which is behind the iron plate, when the 
smoke is carried up the oven flue (d). When the oven is not wanted, the 
tlue d, is closed with the damper, and then the smoke rises through the floe, 
ec. A small aperture is made on the top of the iron plate at e, to admit any 
smoke that may arise when putting on the fuel, or changing the kettles or 
pans, 

This plan may be adapted to any grate now in use, It is only necessary 
to get a cast-iron plate the size of the grate. It is to rest on the top bar 
of the grate, and on the brickwork on the back; and a small aperture is to 
be made for the smoke to escape, and an iron plate fixed in front, to preven! 
the smoke from entering the room, Arch. Mag 


Action of Sulphate of Ammonia upon Glass; by RK. F. Manuanv. 

A mixture of muriate and nitrate of ammonia strongly corrodes glass, 
particularly glass containing lead. Sulphate of ammonia has precisely a 
similar action, As this salt upon being heated parts with a portion of ils 
base, it may be considered as a salt with excessof acid. When heated ina 
glass vessel to the temperature of 316° Fahrenheit, ii begins to melt: up to 
600° Fahrenheit, it does not suffer any further changes; at this temperature 
ammonia is driven off, sulphate and sulphite of ammonia sublime and the 
glass vessel is much corroded. ‘The whole inner suriace of the glass be- 
comes dim, while the sulphuric acid combines with the potash, and probably 
the ammonia as it is driven off combines with the sijicicacid. ‘The glass gen- 
erally flies to pieces and in the centre is much acted upon; the fragments 
are fused with difficulty, and are recognised by the blowpipe as sulphate of 
potash. 

i have often further remarked that the watch glasses (containing lead) which 
I am in the habit of using, to dry substances in vacuo over sulphuric acid, 
atter from two to four weeks become covered with numerous flaws, and small 
splinters may be easily separated from them. I have not been able to de- 
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tect any loss of weight, therefore the appearance cannot be due to the ab- 
straction of any air contained in the glass, as Bischof, who observed something 
similar, surmises. I have never observed the same action to take place upon 
the glass of the air-pump, or upon other glass.—Poggendorf/’s Annalen, 
1837, No. 12. Lond. and Edin. Philos. Mag 


On a fossil stem of a Tree recently discovered near Bolton-le- Moor; by Dr. 
Buiack, F.G. 8. 
Communicated to the Geological Society, May 9, 1838. 

The rock in which this fossil was found, occurs in the middle of the ceal- 
measures, about 50 yards beneath a six-feet bed of coal, and it rests upon 
another bed four feet thick. It consists of three strata of argillaceous sand- 

stone dipping from 15° to 18° to the south-west, and amounting in all to 
about 40 feet in thickness. The upper portion of the fossil stem was dis- 
covered about thirty feet beneath the surface of the rock, and the lower end 
extended to within 5 or 10 feet of the adjacent bed of coal. It was inclin- 
ed 18° to north-east, or in an opposite direction to the sandstone strata; 
and, when first laid open, it appears to have been about 50 feet in length. 
but at the time it was examined by Dr. Black only 12 feet ret mained in silu. 
bie upper end of this portion was 15 inches in diameter, and the lower 9 
inches. The whole of the exterior of the stem was singularly striated, and 
irregularly furrowed, as if by compression; and it was coated with a layer 
of coal, which evidently occupied the place of the bark, The interior of 
the stem is stated to be composed of a dark, hard, argillo-ferruginous sand- 
stone, having a specific gravity of 2.9. % Sternbe rgia, about an inch in 
diameter, extended along the whole length of the stem, and in some parts 
appeared to be half imbedded in a groove in it. This connexion of the 
two plants was Dr. Black’s principal object in making the communication 
to the Society, not having previously observed a similar occurrence, nor 
having heard that it had been noticed elsewhere by other collectors, He is 
of opinion that the Sternbergia was not accidentally allocated with the lar- 
ger stem, but that it was, while living, a parasite, and in this respect resem- 
bled the mighty creepers ‘of the existing tropical regions, It 


Progress of Physical Science. 


South Staffordshire Coal Fields; by Frepericx Burr. 

This remarkable district, “the present ascertained area of which is scarce- 
iyequal to a hundred square miles,”’ is chiefly situated in “a small isolated 
patch of Worcestershire which lies within the county of Stafford and some 
distance to the north of the general boundary of the former county.” Its 
principal town is Dudley, which is built mostly of brick, and contains about 
23,000 inhabitants who are in a great measure supported by the adjacent 
mines and mineral works, 

This coal field possesses one very striking peculiarity in a geological point 
of view, the millstone grit and carboniferous limestone are entirely wanting, 
and the coal, in the absence of its usual substrata, rests upon a more ancient 
formation of limestone. It differs also from our more northern coal fields 
in containing comparatively few beds of sandstone, and those generally thin 
and of but small importance, the great mass of the formation being made 
up of shale beds, in which many seams of coal and ironstone occur, several 
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of the former being of great thickness and value, while some of the iron. 
Stone measures are equally productive. 

The general dip of this coal field is towards the south, or rather the south- 
east, but it exhibits several remarkable curvatures and fractures of th: 
Strata, which are not only of much geological interest, bet of great local 
importance, as bringing the beds of coal nearer to the surface, and allowing 
the underlying formation of limestone te be easily worked, although in its 
natural position so deeply seated as to be scarcely accessible for those pur- 
poses to which it is so largely applied. The main or ten-yard coal is situ 
ated about the middle of the series, which presents in all eleven seams o! 
coal, five being above, and five below the main bed. 

The principal curvatures and contortions of the strata will be readily un- 
derstood on reference to the accompanying sketch, representing a sectior 
of the Staffordshire coal! field from north-east to south west, of which it wil! 
convey a good general idea, although not pretending to local accuracy o 
detail. It will be seen that the general continuity of the coal measures to 
the southward, is interrupted by two lines of elevation. one occurring near 
Walsall, the other near Dudley, and the underlying limestone is in bot! 
cases brought to the surface. ‘Iwo anticlinal axes are thus formed, the most 
prominent and decided is however thatat Dudley, which extends complete- 
ly across the coal field, separating it into two great troughs or basins. Each o! 
these lines of elevation is marked by an eruption of basalt, but that to the 
south of Dudley is by far the most extensive and important. The numer- 
ous faults occurring in the district, are of course not attempted to be shown 
in this little diagram. 

In proceeding briefly to describe in a descending order the various strata 
existing in the vicinity of Dudley and the surrounding coal field, they may 
be enumerated as fullows :—recent or diluvial deposits—new red sand. 
stone—coal measures—Dudley limestone, and basalt. 

The diluvial deposits consist of beds of sand and gravel, the former 
loose and incoherent, the latter often much indurated. ‘These deposits ap- 
pear to be indifferently spread over both the coal strata, and the surround: 
ing new red sandstone, and are too general in their occurrence to require any 
particular notice. At Moseley and Edgbaston, near Birmingham, they cov- 
er the new red sandstone, between Oldbury and Wednesbury they are spread 
over the coal strata, and to the north of the coal-tield extensive deposits of this 
kind may be seen between Lichfield and Rugely. The diluvial deposit nea 
Oldbury, is of a very remarkable character, it consists of loose sandy soil, 
containing besides the pebbles usually found in such situations, rolled mass- 
es or boulders of coal. ‘This deposit is with much justice considered in the 
neighbourhood as indicating the site of an ancient river. It may probably 
be referred to some ancient rush of water, occasioned by the altered drain- 
age of the neighbouring country, at one of the great periods of elevation 
marked by the basaltic eruptions ef Dudley and Walsall. 

The most striking feature which this coal field presents, is the extraordi- 
nary bed, or rather assemblage of beds, called the **ten-yard coal,” which, 
as before observed, is confined to the southern half of the coal-field, and 
there forms the principal object of mining operations. The ten-yard coal 
is most extensively worked in the neighborhood of Dudley, which lies near- 
ly in the centre of it, and where it is found on both sides of the anticlinal 
axis formed by the limestone range, the depth from the surface being gen- 
erally about 120 yards. 

The depth of this bed of coal varies much, however, in different situa- 


South Staffordshire Coal Fields. 377 


tions, being influenced both by its general dip, and the intervention of faults 
It may be stated as usually occurring at from one to two hundred yards be- 
low the surface, which is the general 

limit of the depth of the collieries. In | 
come of the older mines it was found, 

however, ata much less depth toward its 

wtcrop, but these are now nearly ex: | 
hausted, Itmay be mentioned, asa re- 

markable fact, that coal is stated to| 
have been obtained near Wolverhamp- 
ton, by open culling, probably the only 
‘nstance of the kind which has ever 

occurredinthe kingdom. The ten-yard | 
coal presents the very singular phenom- 

enon of the successive deposition of | 
carbonaceous matter, with scarcely a 

trace of the intervening earthy deposits | 
which usually form such thick masses 

between the seams of coal. We have | 
here, therefore, a striking contrast to| 
the usual circumstances attending the 

deposition of coal, the carbonaceous 

matter having been (if the expression 

may be allowed) in excess, while the 
earthy matter usually so abundant ap- 
nears to have been almost entirely want- 
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The ten-yard coal is made up of 
twelve or thirteen seams of various 
jualities, each having its distinct local 
appellation among the miners, and sep- 
wated from the others by a thin parting 
of shale. The structure of this re- 
markable bed will, however, best be un- 
derstood by reference to the annexed 
sketch taken from Mr, Thomas Smith’s 
valuable Chart of Sections of the Staf- 
fordshire and other coal fields. As re- 

ards the quality of the coal, it is de- 
serving of acties , that the best is found 
occupying the middle of the bed and 
about half its entire thickness, while 
the seams both above and below are 
very inferior, although extensively used 
in the neighbouring iron furnaces. The 
variety of circumstances under which 
the deposition of coal was carried on 
even within a very limited area, receives 
an admirable illustration from the sin- 
cular phenomenon which characterises 
the crop of the ten-yard coal towards 
Bilston, and which is provincially term- 
ed, the “flying reed.” ‘The two upper seams of the bed become gradually 
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separated both from the lower seams, and from each other, by the graduaj 
interposition of thin, wedge-like masses of rock, which at first form merely 
narrow partings between them, but increasing in size to the northward, at 
length present several beds of shale and sandstone, interpolated between 
the three beds of coal into which the ten-yard coal is then divided. ‘The two 
upper beds, termed the “flying reed,” rise quickly to the surface, but the 
principal mass of coal lying honenth them, crops out still further to the 
northward, Large portions of this rich bed of coal are now exhausted; and 
great subsidences of the surface have consequently taken place above the 
excavations, as is often apparent from the cracked and inclined position ot 
the houses and other buildings. 

The beds lying above the ten-yard coal are but little worked, both from 
being thin, and (rom their proximity toa much more abundant deposit. The 
beds | lying below it, are, however, worked very extensively in the northerp 
part of the district, and have an average thickness equal to that which is 
generally observed in the north part of England. ‘The Staffordshire coal 
differs considerably from that of Newcastle, being of a less bituminous na- 
ture; it burns very readily, making an excellent fire, and leaving a residuum 
of white ashes. When used for the purpose of making gas it is found to 
afford from thirty to thirty-five per cent. less from a given quantity than the 
Newcastle coal; and its heating power is considered to be inferior in nearly 
the same proportion. From ‘the peculiar nature of this coal the loss ol 
weight sustained in coking is very great; it is generally, indeed, estimated 
to amount to full one-half. 

The ironstone, although found in many of the strata, is chiefly worked in 
two thick beds lying below the main or ten-yard coal, and is the common 
clay ironstone of the coal measures. It generally occurs in  septaria-like 
nodules, imbedded in soft clay, forming seams from one to four yards or more 
in thickness. Iron pyrites occurs very abundantly in some of the beds of 
coal,and good specimens of columnar clay-ironstone are found near Wed- 
nesbury. About three tons of ironstone are used on an average in the fur- 
nace to obtain one ton of pig-iron. ; 

The shale and argillaceous beds, provinciaily termed **clunch,”’ as previ- 
ously observed, constitute the principal mass of the Staffordshire coal for- 
mation; the former exhibit the usual characters of coal shale, but are fre- 
quently more compact and indurated, assuming the appearance of some o! 
the older shales—a circumstance, no doubt, attributable to the proximity ol 
the basaltic mass, which may be presumed to underlie the greater part o! 
this coal-field, since in addition to the erapted masses already noticed, it is 
found at a great depth in dykes and wedge-form masses in many of the coal 
mines. Some of the argillaceous beds of ‘the coal measures afford excellent 
fire-clay, and are extensively worked for this purpose, but the most valuable 
is that found near Stourbridge, from which the celebrated Stourbridge fire- 
bricks are made, 

The sandstone is usually argillaceous, and is provincially termed “binds,” 
or when much indurated, ““rock binds.” The small development of this 
rock appears to indicate a more quiet disposition than that which took place 
in the northern coal fields, although occasional intervals of disturbance, 
probably contemporaneous with the eruptive movement, of the underlying 
basalt, are clearly indicated by some of the sandstone beds, and a coarse 
conglomerate, expressly called by the miners “rough spoil.” ‘The sandstone 
beds afford in some situations excellent fire-stone, as at Gornal near Dud- 
ley, at Tipton, and other places. ‘This material is extensively used in the 
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sonstruction of the iron furnaces, the hearths of which are formed of it, the 
upper part being built of fire-bricks. The entire thickness of the various 
beds constituting this coal formation is generally considered as somewhat 
exceeding three hundred yards, 

The faults which traverse the Staffordshire coal field are, as before notic- 
ed, very numerous; the strata are, indeed, so much shattered and dislocated, 
that in any new trial much uncertainty exists as to the depth at which the 
seams of coal will be found. Many of the faults occasion a throw of more 
than fifty yards, and one near Bilston amounts to ninety orahundred, Sa- 
line springs rise in some places from the coal measures, and their situation, 
[ have been informed, coincides with that of the faults, a circumstance cal- 
culated to throw much light on the origin of the rock salt deposits of the 
adjoining county of Worcester. 

The highly interesting formation of limestone, which underlies the Staf- 
fordshire coal field, and which from its prominent appearance at Dudley has 
received the name of the **Dudley limestone,” although here placed in im- 
mediate contact with the coal strata, is well-known to be of much higher 
antiquity, its true place in the order of stratification being below the old red 
sandstone, where it forms one of the members of the series of ancient shales 
and limestones, formerly vaguely grouped together in the class of transition 
rocks, 

The Dudley limestone is the oldest stratified rock which is known in the 
Staffordshire coal field, and is so deeply seated below the coal, that had it 
not been raised to the surface by powerful volcanic agency, but little would 
now have been known of its existence, while the surrounding mineral dis- 
trict, in the absence of this limestone as a flux for smelting the ironstone, 
could hardly have attained its present wealth and importance. This forma- 
tion appears at the surface in two places only, though seen in the coal mines 
in other spots also 

There is a considerable variety both in the texture and appearance of the 
limestone under consideration, some of the beds being compact and sub- 
crystalline, while others are loose and earthy. At Dudley the colour is 
whitish or greyish, and the two strata of hard, pure limestone which have 
been so extensively worked for supplying the iron furnaces, are separated 
by softer thin argillaceous beds,of a marly nature, termed by the quarry- 
men “bavin.”” It is chiefly in these beds that the well-known fossils which 
characterise the series are found. The limestone beds which are exposed 
at Sedgeley, are of a blackish colour; and similar characters are exhibited 
to the east of Walsall. The fossils contained in the Dudley limestone are 
remarkable for the beauty and the delicacy of their preservation; they con- 
sist of trilobites (especially the Calymene Blumenbachii, ) terebratulz, co- 
railines, encrinites, &c. converted into limestone, and projecting in fine re- 
lief from the upper surface of the strata. A single specimen will not un- 
frequently present a perfect series of the most characteristic fossils, so thickly 
are they studded on the surface of the rock, It is therefore evident that at 
the time the limestone strata were deposited, the superincumbent ocean 
teemed with animal life to a most extraordinary degree, while from the ap- 
pearance of the strata, and the fossils they contain, it is certain that their 
deposition was slow and uninterrupted, and that the period of volcanic erup- 
tion which subsequently prevailed had not then commenced its action, 
uring this period of tranquility it would not, however, seem improbable 
that a quiet, but copious deposition of calcareous matter from thermal 
springs may have had a considerable influence in producing a formation of 
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limestone so prolific in animal life, and this may have been the first effec 
of that powerful volcanic energy, which at a subsequent period broke fort) 
with such violence as to convulse and shatter the surrounding coal field jy 
the manner we now find it. 

The limestone is very extensively worked both in the neighbourhood o 
Dudley and Walsall, especially the former, where its inclined position at 
the surface renders it more easily accessible than in most other places, 
The outcrop of the beds having been long ago exhausted by open cutting, 
recourse has been had to subterranean working, and excavations of vas; 
magnitude have been formed upon the two strata, which furnish litwestone 
Of sufficient purity for use. They are about twelve yards each in thickness, 
and separated by a considerable mass of the thin marly strata before notic. 
ed; the two workable beds are generally termed by the miners the ‘blue 
lime.’? The excavations somewhat resemble the workings of a coal mine, 
but from the great thickness and indurations of the beds, they are far more 
lofty and spacious, presenting immense vaults or chambers, with massive 
pillars to support the roof. They may be seen to great advantage below the 
Castle Hill at Dudley, where an underground canal of rather more than a 
mile in length has laid open all the limestone beds in succession; nor can 
a more striking scene be well imagined than is presented by this remarka- 
ble spot, which is so readily accessible as to be examined without difficulty 
even by those who are least accustomed to subterranean explorations. At 
the Deepfield mines near Bilston, the upper bed of limestone has been reach. 
ed by sinking completely through the coal measures, and is there ten yards 
in thickness. 

Although of little value compared with the formations previously noticed, 
the basaltic masses which protrude through the Staffordshire coal field afford 
objects of equal interest to the geological traveller, Commencing a little 
south of Dudley, the principal mass of basalt extends in a south-easterly 
cirection to the village of Rowley, a distance of about three miles, forming 
a range of hills, which, although elevated eight or nine hundred feet above 
the sea level, is not very prominent or abrupt. The basalt itself is gener- 
ally concealed by the soil, but is well exhibited in several quarries which 
have been opened upon it. In one or two of these quarries the columnar 
structure of the rock, although not perfectly developed, is distinctly mark- 
ed, but in others it is hardiy discernible. ‘he mass of basalt forming the 
eminence called Pouck Hill, about two miles from Walsall, appears, how- 
ever, to have been formed under circumstances much more favourable to 
the development of the columnar structure, than that of Rowley Hills, asit 
forms a series of very perfect prisms, which are arranged with considerable 
regularity, either in a horizontal or slightly inclined position. The range 
of basaltic hills to the south of Dudley is considered to form a vast over- 
lying mass, connected with some great eruptive dyke, which probably also 
extends, although at a considerable depth, below the limestone hills, I have 
been informed that the coal has in some places been worked underneath 
the basalt, but never to the point of junction. 

The basalt of Staffordshire presents the usual characters of this rock, it 
is of a deep, black colour, hard, compact, and slightly crystalline, affording 
a plane and tolerably even fracture. Several specimens which | have tried 
affect the needle very perceptibly, showing that a portion of the iron con- 
tained is in the state of the protoxide—a circumstance which appears rather 
singular in a rock which must have been exposed to a degree of heat so 
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intense and Jong continued.* ‘The basalt, as far as I have been able to ob- 
serve it, appears to be tolerably homogeneous, the joints or separations of the 
rock presenting the usual ochry appearance, The purposes for which the 
quarries have been opened are chiefly paving and mending the roads, and 
the basalt is familiarly termed by the quarrymen, **Rowly rag,’’ a name de- 
rived from its principal locality. I believe some attempts have also been 
made to use the basalt in making the common green bottle glass, a purpose 
for which this material does not appear by any means inapplicable, 

The quantity of iron made in Staffordshire in the year 1827, has been sta- 
ted from official documents, at 216,000 tons, the produce of ninety-five biast 
furnaces. In the following year (1828), the quantity of iron is stated in Mar- 
shall’s Statistics, at 219,492 tons, also the produce of ninety-five furnaces, 
twenty-five being then out of blast. For the ten years which have since 
elapsed, lam not aware that similar statements have been made, and from 
the well-known fluctuations in the iren trade, the quantity must have been 
varied much. It is generally considered, however, that about a hundred 
furnaces are now In blast in Staffordshire, and if we take the weekly pro- 
duce of each as being, on an average, forty-five tons, which will probably be 
near the truth, it will give a total yearly produce of 254,000 tons of pig 
iron. During the great demand for railway and other iron, which prevailed 
two or three years ago, it is probable that the quantity may even have ex- 
ceeded this amount, while, in the intermediate period of depression, it must 
doubtless have fallen much short of it. 

As regards the quantity of coal produced in Staffordshire, our means of 
information are less perfect, no statement of the amount having, I believe, 
ever been published. From the quantity consumed in the iron furnaces, it 
will, however, be possible to form at least an approximate idea of the total 
amount. If we assume that, on an average, six tons of coal are consumed 
in producing one ton of pig iron, and this certainly does not exceed the fact, 
we shall have a consumption of 1,404,000 tons of coal annually in the 
smelting of iron alone. Of the 254,000 tons of pig iron yearly produced, 
probably about two-thirds are converted into bar iron, thus requiring a vast 
additional consumption of coal. Every colliery has one or more steam-en- 
gines for winding the coal; most of them an engine for drawing water also, 
and in these engines the coal is most profusely, or, rather, indeed, extrava- 
gantly used. When we add to these demands the consumption of the dense 
population of the neighbouring district, of the manufactories of Birming- 
ham and other places in the vicinity, the quantity employed for burning 
lime, and other minor uses, it will not, perhaps, be an exaggeration to dou- 
ble the quantity used for the iron furnaces alone, and to state the quantity 
of coal produced by the South Staffordshire coal field, at little short of 
},000,000 tons per annum. 

The quantity of limestone quarried annually by processes more laborious 
and expensive than are generally required in obtaining this mineral, is not 
undeserving of notice, It is generally considered that about one ton of 
limestone is required in smelting a ton of iron, thus giving a consumption 
of limestone in the iron-works alone of more than 230,000 tons per annum. 
If to this we add the quantity used for mortar and cement, for manure and 
other purposes, it will be evident that the produce of limestone must equal, 
if not exceed 300,000 tons per annum. 

The fire-clay obtained at Stourbridge and other places, and the gritstone 


* This property is not, however, peculiar to the Staffordshire basalt. 
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quarried for making the bottoms of furnaces, would form another item in 
the subterranean produce of the mineral district under consideration, but 
of the annual quantity of these no estimate can be formed. Enough has, 
however, been stated to show the extraordinary wealth of the South Stafford. 
Shire coal field, the present ascertained area of which, it may be further ob. 
served, is scarcely equal to a hundred square miles. 

The number and condition of the population concentrated upon this sma 
but important mineral district, and deriving their support entirely from its 
subterranean produce, is a subject fully as interesting as any which have 
been touched upon in the present sketch, but which can only be briefly and 
imperfectly noticed here, Stourbridge, Hales Owen, Dudley, Wolverhamp. 
ton, Wednesbury, and Walsall, rank as towns, and with the important neigh. 
bouring villages of Bilston, West Bromwich, Oldbury, Tipton, Sedgeley, 
King’s Swinford, Rowley Regis, Darlaston, and Willenhall (scarcely infe- 
rior to them in size), possess an aggregate population considerably exceed. 
ing 200,000 persons. Places of minor importance are, of course, very nu- 
merous, and, together with the scattered houses, must contain a large popu. 
lation. Even Birmingham, with its 150,000 inhabitants, might fairly be 
reckoned as forming part of the population of the South Staffordshire miner- 
al district, for, although not located upon it, the prosperity, almost indeed 
the existence of the town, has been dependent on its proximity. 

{t would occupy a far greater space than can be here devoted, even to 
glance at the varied and ingenious species of industry by which this vast 
population is supported, all taking their rise from the subterranean produce 
of the district under consideration. At Dudley, nails and various articles 
of hardware are manufactured; at Wolverhampton locks and articles as 
steel; at Walsall, bits, stirrups, spurs, and articles of hardware; while at 
Birmingham, the emporium of the neighbourhood, the manufacture of trin- 
kets, jewelery, fire arms, and every species of hardware, whether delicate 
or massive, ornamental or useful, is carried on to an extent unparalleled in 
any other part of the world, and justifying the expressive epithet of Burke, 
who called it the “toy-shop of EKurope.*’ In addition to the characteristic 
manufacture of every town within the district, the universal occupation o! 
making nails should not be forgotten. ‘The business of the nailor is almost 
peculiar to Staffordshire, and unlike most other manufactures, is carried on 
with patriarchal simplicity in almost every cottage throughout the southern 
part of the county, 

The progress of this active scene of universal industry is greatly facili- 
tated by the numerous canals which traverse the country in all directiots, 
converging to Birmingham as their common centre, and by means of the 
Grand Junction Canal, communicating even with the Metropolis. The ope- 
rations of the mines and furnaces are, of course, facilitated by the innum- 
erable local train-ways, thus reducing, by all the powers of art, the cost o! 
transporting the bulky produce of the soil to the spots where it is required 
Staffordshire, however, unlike most other mineral districts, exports but little 
of her raw produce, nearly the whole being finally worked up on the spot, 
and exported in a manufactured state, 

It will be seen that the vast industrial fabric at which we have now so 
briefly glanced, is entirely dependent for its existence on the enormous sup- 
ply of coal produced by tne neighbouring district; and the richest deposit of 
this mineral, the “ten-yard coal,” has already been spoken of as partially 
exhausted. The question naturally arises, then, how long will the present 
supply continue, and the district be maintained in its present flourishing 
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condition? ‘To this important query a general answer only can be given. 
it is certain that the quantity of coal contained in the district has been 
sreatly reduced, both by actual consumption, by unnecessary waste, and by 
unfortunate subterranean combustion: on the other hand, however, it is pro- 
pable that the beds below the main coal may yet contain a large reserve in 
the northern portion of the coal field, and even that they may hereafter in 
some cases be worked with advantage in places where the upper coal is now 
nearly exhausted; while (which is far more important) the peculiar geologi- 
-al features of the country indicate the probability of a great extension of 
the coal measures beyond their present known limits. It will be seen that 
this coal field, unlike many others, is not bounded by more ancient rocks 
which crop out from below, and positively circumscribe its limits. It is, on 
the contrary, surrounded by the new red sandstone, below which a large 
sortion of it dips, extending for an unknown distance, and existing at an 
meertain depth. ‘To this great extension of the coal field, we may look, 
ev. for a supply for future ages, when the present known beds shall have 
come exhausted; and the trials which have been made within the last few 
ears show that we shall not look in vain, It is understood that this inter- 
sting subject has been very ably investigated by Mr. Marchison, and will be 
‘ally treated on in his forthcoming work on the “Silurian Region;”’ any fur- 
ner notice of it here would, therefore, be superfluous, 

Much greater economy in the working of coal has, fortunately, of late 
vears been introduced in Staffordshire, and even the satisfactory prospect 
just noticed does not diminish its necessity; for, although there is every 
wobability that the district itself may continue to be productive of miner- 
ils, long after the present working tract is exhausted, still the deterioration 
f existing property of every kind must be immense, whenever the popula- 
ion and the seats of manufacturing industry shall gradually be obliged to 
settle in new localities, in consequence of the opening of new mines, and 
1e exhaustion of the old ones. It must also be remembered that the pre- 
sent mineral tract can never return back to its primitive condition of an 
igricultural district—encumbered with mouldering piles of masonry, with 
normous masses of slag and cinder, the produce of the iron furnaces, and 
vith heaps of refuse from the mines, its aspect, when abandoned, will re- 
semble that of an extinct volcano, and its value will be literally reduced to 
‘thing. Without wishing to lay an undue stress upon the future, it would, 
erhaps, be well were considerations like the foregoing to have some little 
veight in our coal districts, at least so far as to prevent unnecessary waste 
if that valuable substance, which, however abundant in this country, is still 
positively limited in its quantity, and absolutely incapable of reproduction. 


Mining Rev 


Un the Composition of certain Mineral Substances of Organic Origin; by 
James F. W. Jounston, A.M., F.R.SS. Lond. and Ed., F.G.S., Profes- 
sor of Chemistry and Mineralogy, Durham. 

Ozecerite from Urpeth Colliery, near Newcastle-upon-Tyne. 


The attention of chemists and mineralogists has for several years past 
een drawn to a species of fossil wax found in Moldavia, in sufficient quan- 
tity to be employed for economical purposes, and to which the name of 
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Ozercerite has been given.* This substance is of a brown colour, of various 
shades, has the consistence and translucency of wax, a weak, bituminous 
odour, sometimes a foliated structure and conchoidal fracture, and can be 
reduced to powder in a mortar, In burning, it emits considerable light, 
and is said to be used for the manufacture of a species of candles, 

The chemical and physical proporties of this substance were first exam- 
ined by Magnus (.dnn. de Chem. et ae Phys. \v., p. 218) more lately by 
Schrotter (Bibliotheque Univ., May, 1838); and most recently by Malaguii 
(nn. de Chem. \xiii. p. $90); who agree in representing it as a mixture of 
several substances, differing in their physical properties, yet possessing the 
same ultimate chemical constitution. 

The occurrence of a fossil body, possessing many of the characters of 
Hatchetine, and having much resemblance to the fossil wax of Moldavia, in 
a coal mine in this neighbourhood, where no doubt could exist as to its ori- 
gin, has afforded me an opportunity of adding to our knowledge of this class 
of mineral compounds, while it seems to indicate pretty clearly their com- 
mon organic origin wherever they may occur. 

In driving through a ¢rouble in Urpeth Colliery, at a depth of about 60 
fathoms from the surface, this substance was feund in cavities near the 
sides of the trouble, and sometimes in the solid sandstone rock; it occurred 
in considerable quantity, and was sufficiently soft to be made up into balls 
by the workmen. 

The specimen sent to me by my friend Mr, Hutton, of Newcastle, is soft, 
unctuous, sticking to the fingers, and giving a greasy brown stain to 
paper; semi-transparent; by transmitted light, of a brownish yellow colour; 
by reflected light, yellowish green and opalescent; having a slight fatty 
odour, more perceptible when ‘the substance is melted. It fuses at 140° 
Fahr., attains its greatest fluidity at about 160°, and begins to boil at 250°. 
It distils without apparent decomposition, the colourless oil which passes 
over concreting as it cools into a colourless unctuous mass. As it distils, 
however, the boiling point of the residue rises very considerably, aad it be- 
comes darker coloured. Boiled in a retort with water, it is also volatilized 
in small quantity, and floats like wax on the water which collects in the re- 
ceiver. Heated over a lamp in a platinum spoon, it takes fire, and burns 
with a pale blue, surmounted by a white flame, having little smoke, and 
leaving no residue. 

It undergoes no apparent change when boiled in concentrated nitric, mu- 
riatic or sulphuric acid. Alcohol, even absolute and boiling, dissolves it 
very sparingly. The solution is rendered milky by water; and by sponta- 
neous evaporation, deposits the dissolved portion in white flocks. Ether, 
in the cold, dissolves about four fifths of the whole, giving a solution which, 
like the substance itself, is brown by transmitted light, and by reflected 
light exhibits the greenish opalescence, observable in the ozocerite of Molda- 
via, The solution, by spontaneous evaporation, deposits the dissolved por- 
tion in brown flocks, which,at 102° Fahr., melt intoa yellow brown liquid, 
The mass, on cooling, presents the external characters of the original sub- 
stance, but has less consistence and density. Its specific gravity is 0.885, 

and it melts at 102° Fahr. A further small portion of the brown undis- 
solved matter is taken up by boiling etherand alcohol. Obtained by evap. 


* It is found, according to Dr. Meyer, at the foot of the Carpathians near Slanik, 
beneath a bed of bituminous slate clay, in masses sometimes from 80 to 100 pounds 
weight. Not far from the locality are several layers of brown amber. It is associated 
with the gres bigarré, with rock salt, and with beds of coal. 
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oration from these solutions, this second portion is colourless, or of a pale 
veilow; has the appearance and consistency of wax, and melts at 136° 
Fahr.,.—about 16 degrees lower than the fusing point of bees’ wax. ‘The 
remaining portion, which is almost insoluble in boiling alcohol and ether, 
has a dark brown colour, and the consistence of soft wax; its density is 
0.965; it melts at 163° Fahr., and boils at a temperature above 500° Fahr. 
‘The vapour has a peculiar and slightly bituminous odour. It constitutes 
about one-sixth of the mineral mass. 

As it occurs in nature, therefore, this substance contains at least three 
several compounds, agreeing in their difference to acids, but differing in 
physical properties and in their relations, especially to ether. The follow- 
ing table exhibits a comparative view of the properties of the mixed miner- 
al—of its three constituent parts—of the specimens of fossil wax from Mol- 
davia, examined by Schrotter and Malaguti—and of the substance obtained 
from it by the latter on distillation. 


~ obtaine i . | , 
How obtained, o Colour. Consistence. | Density. 


where. 


| 1. Ozocerite Found native in Brown. Hard, brittle.| 0.953 at 15° C. 
(Schrotter). Moldavia. 
Il. Ditto A. Ditto. D.tto. Ditto. jo.946 at 20.50. 
(Malaguti). 
B 


. By distilling A. 0. Of wax. {0.904 at 17°C, 
Il. Do. from 
| Urpeth. A. Urpeth Colliery. Brown. Of tallow. 

B. From A. by cold Di to. Ditto. 0.885 

ether. | 
C.\From residue, by Yellow. Of soft wax. 
boiling ether. 

D. Residue after boil-|/ Dark brown. Of wax. 

ing A in ether. 


The fossil wax examined by Magnus, seems to have been identical with 
that of Malaguti, only it melted at 82° C, 

The inspection of this table shows that these mineral products contain at 
least four substances, possessed of different properties, chemical and phy- 
sical, of which three are present in that from Urpeth Colliery. 


I One charged by sulphuric acid and insoluble in ether—(//, Malaguti.) 
_ One soluble in cold ether. —(/. and II. B.) 
. One soluble in boiling ether, and sparingly in boiling alcohol.—(Z/, B. 
III. C.) 
A residual portion of greater density scarcely acted on by either of these 
menstrua.—(J//. D.) 


The different substances composing the ozocerite appear, as I have alrea- 
dy stated, to be identical in chemical constitution, being entirely composed 
oi carbon and hydrogen, in the same proportions as in “olefiant | gas. That 
the substance from Urpeth Colliery contains no oxygen, is proved by its not 
affecting the lustre of potassium, when melted along with it. The carbon 
and hy drogen were ascertained by burning with oxide of copper. 


. 8.43 grs. of the crude mass, freed by fusion from adhering earthy matter , 
gave 10.69 grs, of water, or 1. 187 grs. of hydrogen. 
5.47 grs. of the matter taken up by ether, gave 6.92 grs. of water or 
0, 17 grs. of hydrogen. 

Vor, XXIl—No. 6.—Decemser, 1858. 33 
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3. 5.84 grs. of the same gave 7.39 grs. of water and 18.32 grs. of carbonic 


acid. 
4. 5.47 grs. of the same gave 6.72 grs. of water and 16.58 grs. of carbonic 
acid, 
: .  |Action of hot sul- 
Melts at Boils at In Ether. | phuric acid. 
62° C.=141.6° F.|210°C.=410°F. | Dissolves. | ? 
£4° C,=182° F. 300° C.=572° F. | Almost insoluble. | Chars a portion | 
of it. 
56° to 57° C. = (300° C.==572° F. | In boiling ether, | ? 
133° to 134° F. very soluble. | | 
60° C.=140° F. {121° C.=250° F. | Largely soluble. | 0 | 
39° C. =102° F. , Wholly soluble. | 0 | 
| 
58° C.=136° F, ; Soluble in boiling 0 
ether. 
73° C.=163° F. | Above 260° C. |Very sparingly so | 0 | 
=500° F. luble in boiling | 
ether. j 


These results give for the crude mixed mineral, and for the portion solu- 
ble in ether, the same composition. 


| 1. | 2. o] 4. 

Hydrogen, |} 14.09 | 14.07 | 14.06 | 15.649 
|Carbon, 85 81 85.83 86.80 | 85.812 
100 | 100 | 100.86 | 97.461 


The ratio of the elements of the fourth analysis is that of atom to atom 
the loss | attribute to the pumping out of a portion of the substance trom 
the tube along with the moisture contained in the oxide of copper, the sani 
with which the tube was warmed in this experiment having been too hot for 
a substance boiling so low as 250° Fah. 

The small portion of matter at my disposal prevented me from subjecting 
to analysis either of the other compounds contained in the crude mass; the 
composition of this mass, however, as exhibited in No. I, shows that these 
also must contain the elements in the same proportion as the matter actu- 
ally analysed. 

The following table shows also the identity, in chemical constitution, o! 
these several substances, with the different varieties of Ozocerite from Mol- 
davia, 


; Se Le eo ae ee ee beeen? 
[Equiv-| Per cent. | Uneserite. 


ie alents.|Calculated. 


| Magnus. | Schrotter. |Malaguti.) Fm. Urpeth. 


13.15 
| 85.75 | 86.204 86.07 | 
| — 
| 
\ 


98.86 | 99.991 | 100.02} 100.86 


13.787 15.95 14.06 


Hydroge 1 |12.479} 14.0349 
| 86.80 


Carbon, 1 76.437| 85.9651 


io ond 


| 88.961] 100. 


The elementary composition of these different substances, therefore, is 
identical, and is the same as that of olefiant gas. ‘The ozocerite found 
in Urpeth Colliery must have had its origin in the coal strata. Ewwitted, in 
the form of vapour, and carried along by the lighter gas (fire damp,) given 
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off at the same time, it would pass through the trouble, on its way to the 
surface, and be partly condensed in the cavities, and other cool places it 
came in contact with. Itis highly probable that the other varieties of fossil 
wax may have been derived from a similar source. 

In considering the inflammable and explosive substances existing in coal 
mines it is usual to limit the attention solely to the permanent gas given off, 
without adverting to the possibility of other substances of a volatile nature, 
being also emitted in the state of vapour. The occurrence of this variety 
of Ozocerite, in Urpeth Colliery, shows us that the light carburetted hydro- 
gen sometimes carries along with it other volatile substances, and there is 
strong reason for believing that the combustible portion of the atmosphere 
of our coal mines rarely, if ever, consists wholly of this light gas. To 
show the Proteus-like character of the compounds of carbon and hydrogen, 
in the ratio of atom to atom, and how little chemical analysis can avail di- 
rectly in determining the total absence of these substances, I subjoin a 
table, exhibiting the characteristic properties of the numerous bodies we are 
already acquainted with, in which the elements exist in this proportion. 
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A glance at the second column of this table shows that several of these 
substances are obtained from the products of the distillation of coal; and 
though it has not been demonstrated that any of them actually exist ready 
formed in the mass of the coal itself, yet the very low temperature at whic) 
some of them are yiven off lends to this opinion a considerable degree of 
probability. Richenbach states that bituminous coal by distillation with 
water, yields 1,320,000th of an ethereal oil, which is identical with native 
naphtha; and he concludes that the naphtha and petroleum springs of Per- 
sia, India, Italy, and South America, have their erigin in the slow distilla- 
tion of large beds of coal, by the ordinary heat of the earth. The fossi| 
wax of Moldavia. and the hatchetine of England, are probably derived from 
vegetable matter by a like agency. 

Naphtha is a comparatively dense fluid, requiring a temperature of up. 
wards of 173° Fahr. to boil it; and, therefore, unless present in large quan- 
tity, it will rarely escape from the coal so rapidly as alone to render the 
atmosphere combustible; but, suppose the very light liquid discovered in oil 
gas to exist in thecoal, it will at once escape as a highly inflammable gas, and 
materially injure the atmosphere. Because such substances have not hith- 
erto been observed in the air of mines, we ought not hastily to conclude 
that they do not exist, ready formed, in the great laboratory of nature, 
The difficulty of detecting them ina limited portion of gaseous matter will, 
probably, long present insuperable obstacles to the analytical chemist, while 
the more we learn of the carbo-hydrogens the more likely it appears that 
several of them should be occasionally present in the air which circulates 
through mines of bituminous coal, 

The common fire damp requires, for its perfect combustion, ten times its 
bulk, the vapour of Faraday’s light liquid thirty times, and that of naphtha 
forty-five times its bulk of common air. A very small portion of either ot 
the latter, therefore, would render an atmosphere dangerous. The sudden 
outburst of a small reservoir would pollute a working previously considered 
safe, and give rise to an explosion where none was considered possible. In 
a district of country like the north of England, where rich bituminous coa! 
is so abundant, where mines are worked at the very verge of the inflamma- 
ble state, and where the most serious accidents from explosions occasionally 
occur, it is of importance, I think, that the probable presence of such sub- 
stances, in the state of vapour, should be taken into account. Where the 
coal is richer than usual, and where troubles occur in which these com- 
pounds, as at Urpeth, may exist in a liquid or solid state, the rapid escape 
of combustible matter may be anticipated; while the probability of such es- 
cape affords a rational explanation of those sudden and unexpected emis- 
sions of gaseous matter which |.ave occasionally been followed by consequen- 
ces so disastrous.* 

An observation familiar to practical men in the English coal fields leads 
to the same conclusion. In mines where candles or open lamps are used, 
it is by the appearance of the flame that the miner judges of the purity of 
the atmosphere, and the presence of combustible matter. When little in- 
flammable gas is mixed with the air, the flame carries over it a very short 
pale blue head, which increases in length as the quantity of the carbo-hy- 
drogen increases, until the whole atmosphere becomes one explosive mixture. 


* Another explanation had previously been given by Mr. Hutton, in following up an 
idea originally suggested we believe by Dr. Paris; see L. and E. Phil. Mag. vol. ii. p. 
303; and Parr’s Life of Davy, p. 395. Both are probably true.—Enit. 
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But in different coal fields, the length of head, asit is called, which indicates an 
approach to the explosive state, is very different. In the Newcastle and Leeds 
coal fields 14 inches indicate danger; in S. Wales 4 or 5 in. are not unusu- 
al. ‘The colour of the head is also a criterion by which the miner judges; 
when blue, combustible matter is present, and an explosion is to be feared; 
if brown and muddy, carbonic acid is suspected, and the danger is less, 
Though no particular conclusions can be drawn from these observations, 
yet the general result does force itself upon us, that the various compounds of 
carbon are at different times present in the atmosphere of coal mines in va- 
rious quantities; and that sudden explosions may often be caused by the 
escape from cavities in the coal strata of other compounds than that usually 
called the fire damp, and to which ail the mischief is usually attributed. 
Durbam, March, 1858. 


Note.—L have just seen inthe possession of Prof. Graham, of University College, a can- 
dle formed of a substance said to be found in considerable quantities in the coal mines 
near Linlithgow in Scotland. It resembles in every respect the Ozocerite candles of 
Moldavia. The substance is dull brown, and after fusion almost black, reflected and 
reddish brown by transmitted light; mass opake but translucent at the edges and in thin 
layers; is greasy to the touch (like Hatchetine,) easily scratched by the nail, has a con- 
choidal fracture, and when cold has no perceptible smell. 

I may here mention also that the Middletonite described in a former paper, has since 
been met with inthe mass of the coal in the Newcastle coul field. May not this sub- 
stance be the resin of the trees of the carboniferous era more or less changed.—A pril 16, 
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Electrical Induction. 


Dr, Faraday in his last series of “experimental researches in Electricity,” 
(eleventh series) thus expresses his opinion of the actual condition and im- 
portance of this department of science. 


‘*The science of electricity is in that state in which every part of it re- 
quires experimental investigation; not merely for the discovery of new ef- 
tects, but, what is just now of far more importance, the development of the 
means by which the old effects are produced, and the consequent more ac- 
curate determination of the first principles of action of this most extraor- 
dinary and universal power in nature :—and to those philosophers who pur- 
sue the inquiry zealously yet cautiously, combining experiment with analogy, 
suspicious of their pre-conceived notions, paying more respect to a fact than 
a theory, not too hasty to generalize, and, above all things, willing at every 
step to cross-examine their own opinions, both by reasoning and experiment, 
no branch of knowledge can afford so fine and ready a field for discovery 
as this. Such is most abundantly shown to be the case by the progress 
which electricity has made in the last thirty years : Chemistry and Magne- 
lism have successively acknowledged its overruling influence; and it is pro- 
bable that every effect depending upon the powers of inorganic matter, and 
perhaps most of those related to vegetable and animal life, will ultimately 
be found subordinate to it.” 


The true theory of electrical action appears to be absolutely dependent 
on a knowledge of the nature of Induction. To this, therefore, he has di- 
rected, almost exclusively, his recent experimental researches, 


“Amongst the actions of different kinds into which electricity has con- 
33* 
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ventionally been subdivided, there is, I think, none which excels, or even 
equals in importance that called Induction. It is of the most general in- 
fluence in electrical phenomena, appearing to be concerned in every one of 
them, and has in reality the character of a first, essential, and fundamental 
principle. Its comprehension is so important, that I think we cannot pro- 
ceed much further in the investigation of the laws of electricity without a 
more thorough understanding of its nature; how otherwise can we hope to 
comprehend the harmony and even unity of action which doubtless governs 
electrical excitement by friction, by chemical means, by heat, by magnetic 
influence, by evaporation, and even by the living being ? 

In the long-continued course of experimental inquiry in which I have been 
engaged, this general result has pressed upon me constantly, namely, the 
necessity of admitting two forces, or two forms, or directions of a force, 
(516. 517.), combined with the impossibility of separating these two forces 
(or electricities) from each other, either in the phenomena of statical elec- 
tricity, or those of the current. In association with this, the impossibility 
under any circumstances, as yet, of absolutely charging matter of any kind 
with one or the other electricity, dwelt on my mind, and made me wish and 
search for a clearer view than any I was acquainted with, of the way in 
which electrical powers and the particles of matter are related; especially 
in inductive actions, upon which almost all others appeared to rest. 

When I discovered the general fact that electrolytes refused to yield 
their elements to a current when in the solid state, though they gave them 
forth freely if in the liquid condition (380. 394. 402.) I thought | saw an 
opening to the elucidation of inductive action, and the possible subjugation 
of many dissimilar phenomena to one law. For let the electrolyte be wa- 
ter,a plate of ice being coated with platina foil on its two surfaces, and 
these coatings connected with any continued source of the two electrical 
powers, the ice will charge like a Leyden arrangement, presenting a case 
of common induction, but no current will pass. If the ice be liquefied, the 
induction will fall to a certain degree, because a current can now pass; but 
its passing is dependent upon a peculiar molecular arrangement ot the par- 
ticles consistent with the transfer of the elements of the electrolyte in op- 
posite directions, the degree of discharge and the quantity of elements 
evolved being exactly proportioned to each other (377, 783.) Whether 
the charging of the metallic coating be effected by a powerful electrical ma- 
chine, a strong and large voltaic battery, or a single pair of plates, makes no 
difference in the principle, but only in the degree of action (360.) Com- 
mon induction takes place in each case if the electrolyte be solid, or if fluid, 
chemical actien and decomposition ensue, providing opposite actions do not 
interfere; and it is of high importance occasionally thus to compare effects 
in their extreme degrees, for the purpose of enabling us to comprehend the 
nature of an action in ils weak state, which may be only sufficiently evident 
to us in its stronger condition. As, therefore, in the electrolyte, induction 
appeared to be the first step, and decomposition the second (the power ol 
separating these steps from each other by giving the solid or fluid condition 
being in our hands); as the induction was the same in its nature as that 
through air, glass, wax, &c., produced by any of the ordinary means; and as 
the whole effect in the electrolyte appeared to be an action of the particles 
thrown into a peculiar or polarized state, I was led to suspect that common 
induction itself was in all cases an action of contiguous particles, and that 
electrical action at a distance (i. e. ordinary inductive action) never occur- 
red except through the intermediate influence of the intervening matter. 
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The respect which I entertain towards the names of Epinus, Cavendish, 
Poisson, and other most eminent men, all of whose theories I believe consi- 
der induction as an action at a distance and in straight lines, long indispos- 
ed me to the view I have just stated; and though I always watched for op- 
portunities to prove the opposite opinion, and made such experiments occa- 
sionally as seemed to bear directly en the point, as, for instance, the exami- 
nation of electrolytes, solid and fluid, whilst under induction by polarized 
light (951, 955.), it is only of late, and by degrees, that the extreme gener- 
ality of the subject has urged me still farther to extend my experiments and 
publish my view. At present I believe ordinary induction in all cases to be 
an action of contiguous particles, consisting ina species of polarity, instead 
of being an action of either particles or masses at sensible distances: and 
if this be true, the distinction and establishment of such a truth must be of 
the greatest consequence to our further progress in the investigation of the 
nature of electric forces. The linked condition of electrical induction with 
chemical decomposition, of voltaic excitement with chemical action; the 
transfer of elements in an electrolyte; the original cause of excitement 
in all cases; the nature and relation of conduction and isutation; of the 
direct and lateral, or transverse, action constituting electricity and magne- 
tism; with many other things more or less incomprehensible at present, 
would all be affected by it, and perhaps receive a full explication in their 
reduction under one general law. 

I searched for an unexceptionable test of my view, not merely in the ac- 
cordance of known facts with it, but in the consequences which would flow 
from it if trues especially in those which would not be consistent with the 
theory of action at adistance. Such a consequence seemed to me to pre- 
sent itself in the direction in which inductive action could be exerted. If 
in straight lines only, though not perhaps decisive, it would be against my 
view, if in curved lines also, that would be a natural result of the action 
of contiguous particles, but [ think utterly incompatible with action at a 
distance, as assumed by the received theories, which, according to every 
fact and analogy we are acquainted with, is always in straight lines. 

Again, if induction be an action of contiguous particles, and also the first 
step in the process of electrolyzation (1164, 949.), there seemed reason to 
expect some particular relation of it to the different kinds of matter through 
which it would be exerted, or something equivalent to a specific electric 
induction for different bodies, which, if it existed, would unequivocally 
prove the dependence of induction on the particles; and though this, in the 
theory of Poisson and others, has never been supposed to be the case, | was 
soon led to doubt the received opinion, and have taken great pains in sub- 
jecting this matter to close experimental examination. 

Another ever-present question on my mind has been, whether electricity 
has an actual and independent existence as a fluid, or fluids, or was a mere 
power of matter, like what we conceive of the attraction of gravitation. If 
determined either way it would be an enormous advance in our knowledge; 
and as having the most direct and influential bearing on my notions, I have 
always sought for experiments which would in any way tend to elucidate 
that great question, It was in attempts to prove the existence of electri- 
city separate from matter, by giving an independent charge of either posi- 
tive or negative power to some substance, and the utter failure of all such 
attempts, whatever substance was used or whatever means of exciting or 
evolving electricity were employed, that tirst drove me to look upon induc- 
tion as an action of the particles of matter, each having both forces devel- 
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oped in it in exactly equal amount. It is this circumstance, in connexion 
with others, which makes me desirous of placing the remarks on absolute 
charge first, in the order of proof and argument, which I am about to ad- 
duce in favour of my view, that electric induction is an action of the con- 
tiguous particles of the insulating medium or di-electric. 

Can matter, either conducting or non-conducting, be charged with one 
tlectric force independently of the other, in the least degree, either in a 
sensible, or a latent state? 

The beautiful experiments of Coulomb upon the equality of action of 
conductors, whatever their substance, and the residence of all the electri- 
city upon their surfaces,* are sufhcient, if properly viewed, to prove that 
conductors cannot be bodily charged; and as yet no means of communicat- 
ing electricity to a conductor so as to relate its particles to one electricity, 
and not at the same time to the other in exactly equal amount, has been dis. 
covered, 

With regard to electrics or non-conductors, the conclusion does not at 
first seem so clear. ‘They may easily be electrified bodily, either by com- 
munication (1247.) or excitement; but being so charged, every case in suc- 
cession, when examined, came out to be a case of induction, and not of 
absolute charge. ‘Thus, glass within conductors could easily have parts not 
in contact with the conductor brought into an excited state; but it was al- 
ways found that a portion of the inner surface of the conductor was in an 
opposite and equivalent state, or that another part of the glass itself was in 
an equally opposite state, an inductive charge and not an absolute charge hav- 
ing been acquired. 

Well purified oil of turpentine, which I find to be an excellent liquid 
insulator for most purposes, was put intoa metallic vessel, and, being insulat- 
ed, was charged, sometimes by contact of the metal with the electrical ma. 
chine, and at others by a wire dipping into the fluid within; but whatever the 
mode of communication, no electricity of one kind was retained by the ar- 
rangement, except what appeared on the exterior surface of the metal, that 
portion being there only by an inductive action through the air around. 
When the oil of turpentine was confined in glass vessels, there were at first 
some appearances as if the fluid did not receive an absolute charge of elec- 
tricity from the charging wire, but these were quickly reduced to cases of 
common induction jointly through the fluid, the glass, and the surrounding 
air. 

I carried these experiments on with air to a very great extent. I had a 
chamber built, being a cube of twelve feet in the side. A slight cubical 
wooden frame was constructed, and copper wire passed along and across it 
in various directions, so as to make the sides a large net-work, and then all 
was covered in with paper, placed in close connexion with the wires, and 
supplied in every direction with bands of tinfcil, that the whole might be 
brought into good metallic communication, and rendered a free conductor 
in every part. ‘This chamber was insulated in the lecture-room of the Roy- 
al Institution; a glass tube above six feet in length was passed through its 
side, leaving about four feet within and two feet on the outside, and through 
this a wire passed from the large electrical machine (290.)*o the air within. 
By working the machine, the air within this chamber could be brought into 
what is considered a highly electrified state (being, in fact, the same state 


. . . a 5S . . . . 
as that of the air of a room in which a powerful machine is in operation, ) 


* Memoires de !’Academie, 1786, pp. 67, 69, 72; 1787, p. 452. 
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and at the same time the outside of the insulated cube was everywhere 
strongly charged. But putting the chamber in communication with the per- 
fect discharging train described in a former series (292.), and working the 
machine so as to bring the air within to its utmost degree of charge, if I 
quickly cut off the connexion with the machine, and at the same moment, or 
instantly after, insulated the cube, the air within had not the least power to 
communicate a further charge to it. If any portion of the air was electri- 
fied, as glass or other insulators may be charged (1171.) it was accompanied 
by a corresponding opposite action within the cube, the whole effect being 
merely a case of induction. Every attempt to charge air bodily and inde- 
pendently with the least portion of either electricity failed. 

I put a delicate gold-leaf electrometer within the cube, and then charged 
the whole by an outside communication, very strongly, for some time toge- 
gether; but neither during the charge or after the discharge did the elec- 
trometer, or the air within, show the least signs of electricity. | charged and 
discharged the whole artangement in various ways, but in no case could I 
obtain the least indication of an absolute charge: or of one by induction in 
which the electricity of one kind had the smallest superiority in quantity 
over the other. I went into the cube and lived in it, and using lighted can- 
dles, electrometers, and all other tests of electrical states, I could not find 
the least influence upon them, or indication of anything particular given by 
them, though all the time the outside of the cube was powerfully charged, 
and large sparks and brushes were darting off from every part of its outer 
surface. ‘The conclusion I have come to is, that non-conductors, as well as 
conductors, have never yet had an absolute and independent charge of one 
electricity communicated to them, and that to all appearance such a state 
of matter is impossible, 

There is another view of this question which may be taken under the sup- 
position of the existence of an electric fluid, or fluids. It may be impossi- 
ble to have the one fluid, or state, in a free condition without its producing 
by induction the other, and yet possible to have cases in which an isolated 
portion of matter in one condition being uncharged, shall, by a change of 
state, evolve one electricity or the other; and thongh such evolved electri- 
city might immediately induce the opposite state in its neighbourhood, yet 
the mere evolution of one electricity without the other in the first instance, 
would be a very important fact in the theory which assumes a fluid or flu- 
ids; these theories, as | understand them, not assigning the slightest reason 
why such an effect should not occur, 

But on searching torsuch cases | cannot find one, Evolution by friction, 
as is well known, gives both powers in equal proportion, So does evolution 
by chemical action, notwithstanding the great diversity of bodies which may 
be employed, and the enormous quantity of electricity which can in this 
manner be evolved (371. 376. 861.868.) The more promising cases of 
change of state, whether by evaporation, fusion, or the reverse processes, 
still give both forms of the power in equal proportion; and the cases of 
splitting of mica and other crystals, the breaking of sulphur, &c. &c., are 
subject to the same limitation. 

As far as experiment has proceeded, it appears, therefore, impossible ei- 
ther to evolve, or make disappear, one electric force without equal and cor- 
responding change in the other. It is also equally impossible experimen- 
tally to charge a portion of matter with one electric force independently of 
the other. Charge always implies induction, for it can in no instance be 
effected without; and also the presence of the fwo forms of power, equally 
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at the moment of development and afterwards. There is no absolue 
charge of matter with one fluid; no latency of a single electricity, This, 
though a negative result, is an ‘exceedingly important one, being probably 
the consequence of a natural impossibility, which will become clear to us 
when we understand the true condition and theory of the electric power, 

The preceding considerations already point to the following conclusions : 
bodies cannot be charged absolutely, but only relatively, and bya principle 
which is the same with that of induction. All charge is sustained by induc. 
tion. All phenomena of intensify include the principle of induction, A)! 
excilation is dependent on, or directly related to, induction. All currents in- 
volve previous intensity and therefore previous induction, Inpucrion ap- 
pears to be the essential function both in the first development, and the con. 
sequent phenomena, of electricity. 


The electrometer and inductive apparatus employed will be found de. 
scribed in the (R. S,) Philosophical Transactions for 1858, part I, and i: 
the Lond, & Ed. Phil. Mag. for October, 1838. 


Meteorology.— Meeting of the British Association. 


Dr. Daubeny read a paper “On the Climate of North America.” 

The Doctor began by observing, that although the general fact was ad- 
mitted that the eastern portion of the New World possessed a lower tem- 
perature than the western portion of the Old, yet that much remains to be 
done before the relative climate of these two portions of the globe can be 
regarded as in any degree determined. In proof of this, he exhibited a ta- 
ble, in which he had entered a series of all the mean temperatures of dif- 
ferent places in North America, which he had been able from various sour- 
ces to collect, and showed that the greater part of them were very little to 
be relied upon as to accuracy. In Canada, the best observations yet made 
were those by McCord, of Montreal; and, in the United States, those com- 
municated by the Regents of the University of the State of New York, with 
respect to the mean temperature of no less than thirty-three places within 
the state, where academies supported at the public expense are established. 
But the observations are likewise defective, in not taking any account of the 
intensity of solar radiation, which probably affects the distribution of plants 
and animals in a manner which is quite distinct from its accompanying tem- 
perature. Hence, though many plants which grow in this country are killed 
by the winters of comparatively southern latitudes in America; yet others, 
which require the warmih of a wall or of a southern aspect here, are found 
in comparatively high latitudes in the New World, But though the obser- 
vations yet made are so imperfect, there seems no want of disposition either 
in Canada or in the United States to contribute to the advancement of mete- 
orology, and to adopt the suggestions of European philosophers on this 
subject, as is evidenced by the promptitude with which Sir John Herschel’s 
suggestions, with respect to hourly observations on certain days, have been 
acted on in both countries; and, hence, Dr. Daubeny suggested that it would 
be likely to contribute much to the advancement of this science, if the 
Association were to circulate extensively in the United States instructions 
both as to the use of meteorological instruments, and as to the proper hours 
for observing; and if they were to present to three or four public institutions 
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in Upper and Lower Canada sets of the instruments deemed most important, 
carefully compared with each other, or with a uniform standard. 

Sir John Herschel said, that of all the sciences which now engross the at- 
tention of the thinking part of mankind, none required a greater union of 
exertion than meteorology; in fact, from want of attention to this, there was 
no science in the pursuit of which so much time and labour had been thrown 
away. In it, union might emphatically be said to be strength, while mere 
individual exertion was little better than inaction. With this conviction, he 
had some time since ventured to propose that meteorological observations, 
continued through the twenty-four hours, should be made simultaneously in 
all parts of the globe. Hewas happy to say, that, in conformity with this 
suggestion, he had received numerous communications, giving the observa- 
tions made at widely distant stations on the appointed days; and to none had 


he to express his obligations in stronger terms than to the philosophers of 


the United States of America. In some, however, of the most valuable 
meteorological registers, he found the hours of observation selected were 
those only of the day. - Now, he was aware of the great additional labour 
required for night observations, and that nothing but zeal of a high-philoso- 
pher-power could enable observers, for any length of time, to pursue such 
observations; but when he considered the importance of these registers to 
the science, he could not but press the practice anxiously on public atten- 
tion, ‘The results of these night observations would be found to differ very 
widely, and often most materially, from those of day; the fluctuations of the 
barometer were different, the formation and dispersion of clouds and the 
falling of rain, all followed different laws by night from those which by day 
controlled their courses.—Sir David Brewster called attention to the impor- 
tant fact, clearly established by the meteorological observations recorded in 
the neighbourhood of New York, and those of Hansteen and Erman in Si- 
beria, that two points of maximum cold existed in these regions, very gen- 
erally agreeing in position with the centres of maximum magnetic intensities; 
and like them, too, the maximum of N. America indicated a decidedly high- 
er degree of cold than that which characterized the Siberian pole. Also, that 
the lines of equal mean temperature, as they surround these poles, had such 
a relation to the lines of equal magnetic intensity, as to point out clearly 
some yet unknown connexion between these two classes of phenomena, 
The same gentleman who addressed the Section at the close of Mr. Whe- 
well’s paper, said, that he couldnot agree to some of the conclusions at which 
Dr. Daubeny had arrived, As to the connexion between animal and vege- 
table life and climate, something more would be found necessary than mere 
mean temperature. He had often ridden violently and used much bodily exer- 
lion in New South Wales, with the thermometer at 110° in the shade, when 
the same temperature in England would be insupporiable; and in the East 
Indies all Europeans were so enervated when the thermometer stood at this 
height, as to be nearly incapable of active exertion. As to vegetation, we 
had on the one side of the Himalayan range, at an elevation of little more 
than 10,000 feet, lichens, and all the stunted vegetation of the polar regions; 
while, on the other side, at an elevation of nearly 16,000 feet, we had corn 
fields and large forest trees, and all the productions of temperate regions 
of the earth, Nor could he agree in Dr. Daabeny’s conclusion, that the 
mean temperature to the west of the Alleghany mountains was much lower 
in North America than to the east. In his opinion, the contrary was the 
fact in many parts west of the Rocky moentains. In California, and along 
the Columbia river, were found large cedars and other productions of coun- 
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tries bordering on tropical; while to the east, inthe very same latitudes, could 
only be found lichens, and almost all other polar vegetables. In his opinion, 
the courses of rivers and of extensive forests, as well as the high ranges ot 
mountainous tracts, were to be taken into account, as influencing, most mate. 
rially the climate of the circumjacent territories, Dr. Daubeny explained 
that he had been misunderstood, if supposed to say that all places to the 
west of the Alleghany mountains were colder in their climate than those to 
the east, his observations had reference to the space included between the 
Alleghany and the Rocky ranges of mountains, or what is in part called the 
valley of the Mississippi, compared with the more eastwardly portion ot 
North America. With many of the other observations of the gentleman 
he concurred, nor was he aware that they were opposed to any of the state- 
ments comprised in his very brief notice of the climate of North America. 
Prof. Bache, of Philadelphia, made some remarks on the importance of 
connecting the observations making in the United States, with any which 
the British Association might institute in the colonies of Britain in North 
America. Considerabie progress, he said, had, within a few years, been 
made in America in the science of meteorology. The abstracts of the re- 
ports of meteorological observations from the academies of the state ot 
New York, and the deductions made from them by Sir David Brewster, had 
been a great stimulus to increased activity in that department. ‘lhe re- 
commendations of Sir John Herschel had not only been adopted by individ- 
uals, but had led to the formation of societies for the cultivation of meteor- 
ology. ‘These, independently of other facts, convinced him that he hazard- 
ed nothing in promising the hearty concurrence of meteorologists in the 
United States in any extensive plan which the British Association should 
sanction, Brit. Assoc.—Atheneum. 


On Professor EnxnenperG anv Hausmann’s Discoveries regarding two va- 
rielies of Siliceous Earth found near Oberohe in the Hanoverain Province 
of Liineberg. 

On the 8th January 1838, Professor Hausmann communicated to the 
Royal Society of Sciences of Gottingen, a preliminary notice, on a dis- 
covery connected with our own country, which is undoubtedly among the 
most remarkable facts lately added to the science of geognosy. 

In the month of November this year, Colonel von Hammerstein, 
President of the Provincial Agricultural Society at Uelzen, in the terri- 
tory of Liineberg, the able author of several prize essays, and the zealous 
promoter of the agriculture of his native country, had the goodness to 
send to Professor Hausmann two specimens of varieties of earth, which 
were dug out near Oberohe during an excavation made by the above 
mentioned society in the district of Ebstorf. The extreme lightness of 
these varieties of earth rendered it improbable that they were of an ar- 
gillaceous nature; but their state of aggregation did not permit us to 
conclude that they consisted of pure silica, although, notwithstanding 
this, they really have such a composition, according to the chemical ex- 
amination kindly instituted by Dr. Wigners in the academical laboratory. 
The specimen No. 1, according to this investigation, is chemically pure 
silica. It has, at the same time, a fine, extremely loose, earthy, flaky 
consistence, and a chalk white colour. It has a soft and meagre feeling, 
somewhat like starch, and does not grate between the teeth. On water 
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it swims for a moment, then sinks down, and gradually swells up. Mixed 
with a little water, it acquires a pasty consistence, without being adhe- 
sive. The specimen No. 2. is also silica, but contains likewise a very 
insignificant quantity of a matter destructible by fire. Its fracture is fine- 
earthy; the colour brownish-grey, slightly inclining to green, becoming 
darker by the addition of moisture. It is friable, meagre, but soft to the 
ouch, and adheres to the tongue, It swims on water for some minutes, but 
it afterwards sinks, absorbing water with a noise, giving out many air- 
bubbles, and then expands gradually by irregular splitting of the laminz, 
without being altogether separated. When exposed to heat, it rapidly 
assumed a white colour. Here and there it is traversed by veins of pure, 
chalk-white, fine-earthy, silica, filled with smaller or larger cavities. 
According to the information communicated by Colonel von Hammer- 
stein to Professor Hausmann, this silica has been found in astonishing 
quantity in six different places of the above-mentioned district, on the 
edge and first acclivity of the great plateau of the Liineburger Haide, 
covered to the depth of only one foot and a half by the soil. The pure 
white silica forms the upper bed, and has a thickness of 10 feet to 18 
feet. The coloured portion is beneath, and has been already penetrated 
to a depth of 10 feet, without the lower boundary having been reached. 
The peculiar state of aggregation of this silica led Professor Haus- 
mann to conjecture that it might be analogous to the Kieselguhr found in 
the turf at Franzensbad in Bohemia, and that like that substance, it might 
be composed of the siliceous shields of infusory animals. A preliminary 
microscopic examination seemed to confirm this notion. In order to 
attain certainty on this subject, Professor Hausmann sent specimens 
to the distinguished investigator of the infusory world, Professor Ehren- 
berg of Berlin, who. by his extraordinary discoveries regarding the oc- 
currence of fossil infusoria, has opened an entirely new field of the most 
interesting investigations. He requested that naturalist to examine 
these specimens of earth more minutely, with a special view to these ob- 
jects, and he received, through his kindness, the intelligence, that both 
earths are entirely composed of beautiful and perfectly preserved infusory 
overings; that these are very various, but still belong only to known 
species, and to such as are found in a living state in fresh water at the 
present day. Inthe earth No. | they are free from foreign admixture ; 
ut in No. 2 they are mixed with organic slime, and with the pollen of 
pines. During even his first examination, Professor Ehrenberg succeed- 
ed in determining several species of infusoria, whose coverings form this 
silica, and in ascertaining that there occurs, in the lower bed, a species 
of infusoria found in the polishing slate of Habichtswald and Hungary ; 
and another peculiar to the Aiese/guhr of Bohemia ; both of which seem 
to be entirely wanting in the upper bed: but upon these points we shall 
defer further remarks, in order that we may not anticipate the publication 
if the completed investigation of Professor Ehrenberg 
That a mass more than twenty feet in thickness should consist almost 
entirely of the coverings of animals which are invisible to the naked eye 
and which can only be recognised with the assistance of a high magni- 
lying power, is an extraordinary fact, and one which the mind cannot 
fully comprehend without some difficulty. The farther we attempt to 
pursue the subject the more we are astonished. That which occurs in 
an invisible condition in the fluid element, and which cannot be recog- 
nised by the human senses without the assistance of art, becomes, by 
Vout. XXII.—No,. 6.—DecemBer 1838. 34 
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immense accumulation and solidification, one of the circle of phenomena 
which are witnessed by us in the ordinary way 3 a compact mass is 
formed, which can be weighed, felt, and seen ; and this mass is present- 
ed to us in such quantity, that, when regarded only in one direction, it 
surpasses by three times the height of the human figure. Who could 
venture to calculate the number of infusory animals which would be re- 
quired to produce even one cubic inch of this mass? And who could 
venture to determine the number of centuries during which the accumu- 
lation of a bed of twenty feet in thickness was taking place? And yet 
this mass is only the product of yesterday compared with the other more 
compact siliceous masses for which the infusoria of a destroyed creation 
afforded materials. But what would have become of that loose, ligh: 
silica,—which, by its great porosity and its power of absorbing wate: 
in quantity, in some measure indicates its origin,—if, instead of being 
covered by soil one foot and a half in thickness, it had been covered | 

a great mass of earth or rock; or if another power, such as the action of 
fire, had caused its solidification? In that case, we should have had no 
bed twenty feet in thickness, but should perhaps have found a compact 
stony mass, capable of scratching glass, affording sparks with steel, and 
polishable,—a substance, which, were it not for the abundant evidence 
furnished by the discoveries of Ehrenberg, it would be still more difficult 
to suppose had resulted from the coverings of invisible animals. Such 
a consolidation and hardening of this loose silica, might perhaps be 
partly accomplished in another way, by making the experiment of em- 
ploying it for the manufacture of glass, or as one of the ingredients in 
porcelain; by which means a discovery so very remarkable in a natural 
historical point of view might at the same time become of practical im- 
portance. Glass formed from the coverings of infusory animals! Who 
would a few years ago have believed in the possibility of this substance, 
by whose assistance invisible life in water is revealed to us, being pre- 
pared from a material derived from the same world of extremely minute 
animated beings; or that we should be enabled, by means of a substance 
furnished by an invisible creature, to investigate the smallest and most 
obscure, as well as the largest and most remote, bodies in creation?— 

(Communicated to us by Professor Hausmann from the “ Gétlingische 
zelehrte anzeigen,”’ 25th January, 1858.) Ed. Philos, Journal 


An additional interest is given to the foregoing statement by the fact 
that a deposit of these infusorial coverings, analogous to that above 
described, has been discovered by Professor J. W. Bailey of West 
Point, N. Y.; and they doubtless will be found in no inconsiderable ex- 
tent in other parts of this country. Professor Bailey says the deposit 
he discovered is ‘*8 or 10 inches thick and probably several hundred 
yards in extent, which is wholly made up of the siliceous shells of the 
Bacillaria, &c., in a fossil state;” v. his paper with figured descriptions 
in Silliman’s Journal, October, 1838. We have examined a portion of 
this “ clay coloured mass” from West Point, under the microscope, and 
witnessed the organic forms as described by the discoverer. G. 


Relations of Light Heat, and Electricity.—By M. Becqueret. 


If we inquire concerning the relations which exist between the pro- 
duction of heat and the preduction of electricity, in the mutual friction 
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of two bodies, the following are the consequences which result from the 
experiments which have been recently made. The displacement of parts 
of the rubbed surfaces always occasions a disengagement of heat and a 
disengagement of electricity,—two effects which exert a mutual depen- 
dence. This dependence, however, is so much obscured, that it is still 
impossible to affirm if the one precedes the other, or vice versa. We 
can only make conjectures on this point,—conjectures which go to shew 
that the heat is derived from the electricity, when the bodies are of the 
same nature,—are bad conductors of caloric,—and only differ as to the 
condition of their surfaces. The surface which is most heated becomes 
negatively electrified ; and that which is least heated positively. When 
the bodies are different, the effects become more complex, and can be 
interpreted only when the results are immediately under observation. 

Some facts recently brought under review permit us to group together 
the relations discovered between heat and electricity, and of which 
phosphorescence supplies an example. It is known thatthis phenomenon 
shews itself wherever particles of bodies which are bad conductors of 
electricity are disturbed by percussion, friction, heat, light, a shock of 
electricity, or when they are decomposed by chemical action. These 
causes are precisely those which likewise disengage electricity ; and the 
phenomena being atomic, must produce an infinite number of minute 
sparks, which together produce a faint light similar to phosphorescence. 
Hence we may suppose that phosphorescence has an electrical origin. 

In glow-worms ( Lampyris) and the infusoria, we are ignorant whence 
the phosphorescence proceeds,and whether it be owing toelectricity. The 
important experiments, however, of M. Ehrenberg are about to instruct 
us, This able physiologist has lately been studying with peculiar care 
the light which is emitted in darkness by the infusoria and the annelides 
which make the ocean luminous in certain countries, especially when its 
surface is agitated by a gentle breeze. Having placed on the object- 
glass of his microscope, water containing these animalcula, he was ex- 
ceedingly astonished to perceive, that the diffused glimmer which sur- 
rounded them was nothing else than a collection of a vast number of 
small sparks which came from every part of their bodies, and particu- 
larly from the bodies of the annelides. These sparks, which succeeded 
each other with great rapidity, had such a resemblance with those we 
observe in common electrical discharges, that M. Ehrenberg does not 
hesitate to conclude that they are identical. He has also satisfied him- 
self that the light emitted is not owing to a particular secretion, but 
solely to a voluntary act of the animalcule, and that it shews itself as 
often as it is irritated by mechanical or chemical means, that is to say, 
by agitating the water, or throwing either alcohol or acid into it. This 
is an additional analogy with the torpedo, which only gives a discharge 
when irritated. In the animalcula, as in the torpedo, it is also observed 
that the discharge recommences after a certain time of repose. From 
this similarity of effects, in the same circumstances, may we not infer an 
identity as to the causes? Now, in the torpedo, it is already known, 
and no one longer doubts it is electricity ; and, hence, we must admit 
that electricity is also the cause which produces the phosphorescence 
of the infusoria and the annelides. It is sufficiently remarkable that the 
luminous orother phenomena which depend upon electricity are so much 
the stronger in proportion as the animals are smaller; and it would ap- 
pear that this profusion of the electrical fluid, which is emitted only by 
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beings of an inferior order, is destined to discharge other functions in 
beings of a higher order. 

Is it not, after this, allowable to imagine, as M. Berzelius and other 
philosophers have advanced, that the light which is disengaged by com- 
bustion, and which occasions so great a disengagement of electricity, is, 
also, nothing more than the result of the discharge of an infinite num- 
ber of small sparks produced in the combination of combustible with 
other burning bodies? 

We perceive, therefore, that the relations which associate together 
light, heat, and electricity, acquire from day to day additional exten- 
sion, and demonstrate that these three agents which rule in the atomic 
constitution of bodies, are derived, according to all appearances, froma 
single principle of an ethereal nature, spread throughout space and 
through all bodies, Ed. Philos. Journal. 
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List or AMERICAN Parents wuicH IssvED 1n Fesruary, 1838. 
With Remarks and Exemplifications by the Editor. 


43. For an improvement in Propelling Steam Vessels; John Erics- 


son, a subject of the kingdom of Sweden, now residing in Great Britain, 
February 1. 

“This invention consists of two broad, metallic hoops, or short cylinders, 
supported by spiral arms, or spokes, and made to revolve in contrary direc- 
tions, but at diflerent velocities from each other, round a common centre; 
such hoops, or cylinders, being also placed entirely under the water at the 
stern of the boat, and furnished each with a short spiral plate; the plates 
of each series standing in at an angle the exact converse of the angle given 
to those in the other series,and kept revolving by the power of a steam en- 
gine, whereby a steam-boat may be propelled effectually, notwithstanding 
any variation in the draught of water.” 

Such is the announcement of the nature of the invention; after describ- 
ing which, by references to drawings, the patentee says, “Now, whereas the 
use of spiral wheels acting obliquely against the water, and moving in con- 
trary directions for propelling steam-boats is not new, I do not claim as my 
invention the use of such spiral planes, or their contrary motion; but I claim 
as my invention the metallic hoops, or cylinders, and the spiral arms, or 
spokes, hereinbefore described, together with the entire immersion of the 
propeller, by which means | am enabled to employ all the spiral plates at 
one time, and thereby the beneficial result of a great propelling force will 
be obtained by a propeller of much less dimensions than heretofore. And, 
| also claim as my invention, the giving a greater speed to the outer series 
of spiral plates, which move in the current produced by the motion of the 
other series, and by which greater speed the beneficial result of saving of 

wer, and increased propelling force will be obtained. 

“And I further claim as my invention, the application of the propeller, as 
described in drawing No.2, that is tosay, Firs/. I claim the upright hollow 
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stern, with its arms, or hollow branches for carrying the propeller, by means 
of which stern the propeller may be either suspended, and immersed under 
the water when required to be used, or, on other occasions, lifted out of the 
water, SO as not to interfere with the sailing of the vessel. Second/y. I 
claim the drum, or conical casing for protecting the bevil wheels, and for 
diminishing the resistance in passing through the water. Thirdly. I claim 
the attaching the propeller tu, or detaching it from, the engine, or other 
power employed on board the vessel, by means of a coupling box at the up- 
er end of the upright shaft of the bevil wheels.” 

The foregoing will afford a good general idea of the nature of the thing 
patented; its actual utility is, of course, to be decided by experience; the 
accounts of its trial abroad,so far as they have been carried, have been 
satisfactory; this, however, proves but little, as the same might be said 
of numerous inventions of which we never hear again; appearances, nev- 
ertheless, are certainly in its favour, It may be doubted whether the claim 
made to **the entire immersion of the propeller,” can be sustained; spiral 
wheels, and segments, and also some revolving paddles, have been entirely 
immersed; bot if this claim be considered as limited to the entire immer- 
sion of the wheels attached as described, the objection might be removed. 

Wheels of this kind, entirely submerged, were probably first essayed in 
this country, The late Col, Stevens of Hoboken, New York, in the year 
18035, informed the writer that he had tried such wheels in the stern of a 
boat, first using a single wheel in the centre. The tendency of the boat so 
tried, was to move in a circle; a result due to the lessened resistance, as the 
vanes rose towards the surface, in consequence of the greater ease with 
which the water was removed out of the way. Subsequently, two such 
wheels were tried, side by side, revolving in reversed directions; but the 
effect not being deemed equal to that which had been hoped for, the thing 
was abandoned. In the present instance, the shaft of one wheel is a tube, 
through which that of the other wheel passes, one of the two wheels, there- 
fore, revolving immediately in front of the other; an arrangement which ap- 
pears likely tv be productive of much advantage. 


44. For an improvement in Pumps; Joseph Smart, Easton, North- 
ampton county, Pennsylvania, February 3. 

This is a double-acting, forcing pump, in which the improvement claimed 
consists in the inserting of the lower valves in such a manner as that they 
may be readily removed for repair, without disturbing the other parts of the 
pump, and without the necessity of working down in the well. One of the 
lower valve seats is covered with a cap, which may be removed to get at 
the valve; the other lower valve seat is immediately under the main cylin- 
der, and we do not see in what way this is to be come at more handily than in 
many other pumps; the claim, however, is confined to the one with the cap. 


15. For an improvement in the Saw for sawing Ice; John Barker, 
Cambridge, Middlesex county, Massachusetts, February 3. 

The claim under this patent is to “the peculiar formation and construc- 
tion of the teeth of the saw,” which is made with a handle fixed in the up- 
per end, in the manner of the ordinary pit saw. The teeth are cut in with 
their upper and lower sides parallel to each other, and sloping towards the 
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front edge at an angle of about 45°, The space between two contiguous 
teeth is then sloped back, about an eighth of an inch, in a straight line, 
which regulates the depth of the cut of each tooth. The front edge is to 
be thickened, so as to cause the saw to run freely. 


46. For an improved Mill for Breaking and crumbling lumps of 
Sugar; William Bent, city of Philadelphia, February 3. 

The sugar is to be put into a hopper beneath which there is a cylinder set 
round with a number of rows of iron teeth, which cylinder is to be turned 
by a winch, and the teeth thereon are to pass through slats, or openings, in 
an iren plate; as the sugar descends, it is operated upon in its passage be- 
tween the cylinder and plate,and thus pulverized. The claim is to the 
‘*reducing of sugar by means of the aforesaid teeth, crushing it against the 
grating; whereas in the method heretofore used the machine for said pur- 
pose consists of two cylinders, of wood, or iron, set in frame work, and near- 
ly in contact with each other, between which cylinders the sugar is passed 
by turning them with a crank, at great cost of labour,” 


47. For an improved process of Baling Hides and Skins; Wm. 
Zollickoffer, Middlebury, Carroll County, Maryland, February 3. 
(See Specification.) 


48. For improyements in the 4rrangement of Gearing for driving 
Machinery; Jesse Urmy, Wilmington, Delaware, February 3. 

The claim is to ‘*the arrangement of an open mortise wheel for turning 
the two pinions placed inside of the same, in one direction, both acting on 
the centre pinion on the centre shaft, by means of the cog wheels on the 
pinion shafts, as described.” ‘The machine represented is that called a horse 
power. The “mortise wheel” is merely a wheel within the periphery of 
which two pinions revolve, on opposite points, for the purpose of equal- 
zing the bearing of the main vertical shaft, on which the sweep is affixed. 
This, and a similar provision for equalizing the bearings, constitute the dif- 
ference between this and some other horse powers. 


49. For an improvement in the method of Constructing the Screw 
Arms of all kinds of planes regulated by Screw Arms; Emanuel W. 
Carpenter, Lancaster, county of Lancaster, Pennsylvania, February 6. 

Ploughs, fillisters, match planes, and others regulated by screw arms and 
nuts, are the subjects of this patent. The particular difference between 
this and similar instruments cannot be made knowa without a much longer 
description than the matter seems to merit. The claim is to the method as 
described in the specification. A plough has been deposited in the office as 
a model, exhibiting good workmanship on the part of the patentee. 


50. For an improvement in the Power Loom; Elijah Fairman, Staf- 
ford, Tolland county, Connecticut, February 6. 
This is a kind of contrivance not to be made known in words alone, and 
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we can afford no other information therefore, than that general one which the 
claim will supply. 

Claim.—“I claim the improvement of the application of an additional 
cam and a set of treadles; one cam operating on the harness in the usual 
manner, by moving it in one direction; my improvement of adding another set 
of treadles is for moving it in another situation, and for confining the har- 
ness by cords from the treadles, attached to both the upper and under side 
of the harness, instead of the upper side only, inthe usual method. Lalso 
claim as my improvement the application of the additional cam to the long 
upright double treadles, and also the additional cords extending from the 
bottom or lower ends of said long treadles, to the under side of each har- 
ness.”” 


51. For improvements in the machine for Making and twisting 
Strands in the process for making Kope; Moses Day, Roxbury, Nor- 
folk county, Massachusetts, February 7. 

This patent is obtained for an improvement on a machine patented by 
the same person on the 2d day of June, 1836, of which we have not yet 
given an account, the records having been destroyed prior to our examina- 
tion of that date. In the machine now patented, the apparatus is so ar- 
ranged that the strands may be twisted, and the rope wound upon a bob- 
bin, in an apartment no larger than is necessary to contain the machine. 
The flyer, containing the bobbin, revolves horizontally in a frame of wood, 
upon two centres which are hollowtubes. The strands pass from a bobbin 
frame opposite to one end of the machine, through a gauge plate, and thence 
through the hollow tube upon which that end of the flyer rests, and are twist- 
ed on their passage by the revolution of the flyer. On the end of the tube 
withio the flyer, there is a bevil wheel,which gears into a bevil wheel on a 
shaft which crosses the flyer, and has its gudgeons in its two opposite 
sides. The rope passes two or three times round the shaft of this wheel, 
and thence to two guide pullies on one side of the shaft, which conduct it 
on to the bobbin, 

The bobbin is placed upon a sliding shaft which passes through the tube 
that forms the back centre of the flyer, there being a suitable apparatus for 
giving it the reverse motion necessary to the winding of the rope, and the 
bobbin having the requisite friction on the shaft to cause the rope to be 
wound correctly, The claim made is to “the combination of the gauge 
plate with the flyer, constructed and operating substantially as described.” 


52. For a Remedy for Salt Rheum, §c.; William B. Trufant, Bath, 
Lincoln county, Maine, February 10. 

Since the new organization of the Patent Office the number of patents 
for medicines has been much diminished, as it is now considered to be the 
duty of the office to reject all applications where the composition proposed 
to be patented, is substantially the same with those known in the regular 
practice,or where the compound is of a kind which would render it one of 
special danger, if placed at the disposal of those who are unacquainted with its 
nature; and through this ordeal there are but few of the proposed remedies that 
can pass, and live, The demand of novelty, is one which the law makes in eve- 
ry case; this, t.erefore, is the ground upon which the first rule rests. The law 
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also requires utility, and although applications are not rejected because the 
utility is not apparent, as this might lead to unjust decisions, founded upon a 
mere matter of opinion, yet it has been decided in court, that the term useful 
is to be taken as contradistinguished from hurtful, or injurious, and that a man 
cannot, therefore, have a patent that would poison people, or would be oth. 
erwise injurious to the community; this, therefore, is the ground of the se. 
cond rule, the propriety of which must be perfectly obvious, except by him 
to whom a patent is refused. The law is for “the promotion of the useful 
arts;”” and that which does mischief cannot well come under this category, 

It will be seen that notwithstanding all the care that the office can exer- 
cise, some despicable and worthless things must obtain the sanction of its 
seal, and it is believed that the medicines patented will be pre-eminently of 
this description; of this the public will have an opportunity of judging, as 
they will all be published, at full length, in this journal, The specification 
of the patent which has given rise to the foregoing remarks, will be found 
in the present number. 


53. For improvements in the machine for Spreading lime, mari, 
and ashes an land, and exchanging soils; Daniel T. Hill, Plaintield, 
Essex county, New Jersey, February 10. 

This machine consists, mainly, of two cylinders, each formed of slats 
running longitudinally from one head of the cylinders to the other; these 
cylinders pass into each other, the inner being of a size to slide freely with- 
in the outer one; the number of slats in each is equal, and they have space 
between them about equal to the width of the slats. The outer cylinder 
may be turned upon the inner, and the spaces between the respective slats 
will thus be perfectly regulated. An axle passes through the inner cylin- 
der,and has a wheel on each end, similar to a cart wheel, the axie running 
in bearings on a frame to which the horse is tobe attached. There are open- 
ings for the purpose of admitting the manure, or other article, to be spread 
over the ground, and the operation of the whole mast be perfectly appa- 
rent. ‘The claim is to “the combination of two cylinders of slats, or rounds, 
and the mode of connecting them with the wheels, in the manner above de- 


scribed. ”’ 


54. For a mode of Preserving Grass for Hay, &c.; A. D. Dit- 
mars, Chester county, Pennsylvania, February 15. 

This patent is taken for foraing air-tight bins, or boxes, in barns, &c., 
which are to be lined with sheet lead. ‘The grass when cut, in dry weather, 
and free from dew, is to be placed in these receptacles, the lids fastened 
down, and the whole kept close until wanted in winter, when they are to be 
opened, and the grass used as feed, The claim is to ‘*the preservation of 
= hay, by excluding it from the air in sheet lead,in the manner set 
orth, 


55. For an improvement in the Straw Culler; Jonathan 8. East- 
man, city of Baltimore, February 15. 

In this machine the straw is to be fed from a (rough made in the usual 
manner, and the cutting is to be effected by means of a revolving Knife, or 
knives, extending between two circular heads, the axis of which crosses the 
mouth of the trough. The claims made are toa particular mode of attach- 
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ing and detaching the hinder part of the box, for convenience of packing ; 
to a double eccentric feeding apparatus,as combined with the other parts; 
and to an iron frame, described in the specification. These peculiarities, 
on which the claims rest, do not present any thing which changes the gener- 
al character of the apparatus, or which requires particular notice. They 
are intended as improvements upon a machine of the same general charac- 
ter, for which a patent was obtained in the year 1822, and which is now, of 
course, public property. 


56. For an improvement in the Machine for making Bricks; J. 
Reeder, Cincinnati, Ohio, February 15. 

A permanent, circular foundation of stone, or of wood, forty feet in diame- 
ter,is to be laid on the ground, and upon this a strong circular frame is to be 
fixed, on the face of which, and near to its periphery, the moulds are to be 
placed which are to receive the clay; these moulds are to be of iron, and 
the clay as it is dug from the bank 1s to be shoveled into them. A wheel, 
eight or ten feet in diameter, and weighing about three tons, is made to re- 
vulve over the moulds, it being connected by a horizontal shaft, to a verti- 
cal shaft rising from the centre of the platform; two or three passages of 
this wheel, will, it is said, press the brick sufficiently. Followers, raised by 
treadles, are employed to elevate the brick from the mould. The claim 
is to “the combination of the circle of moulds, and their appendages, with 
the wheel, for pressing the clay into the moulds, as above described.” 


57. For aninclined Excavating Box Wheel, for excavating Earth; 
James Rowe, Triana, Madison county, Alabama, February 15. 

A large wheel, made of iron, is to be mounted on a suitable frame, so as 
to stand at an angle of about fifty degrees from the perpendicular, [we sup- 
pose] the lower edge of this wheel is to rest on the ground, and it has 
buckets all round its periphery,on its upper surface, which buckets are to 
receive the earth that is excavated, and to carry it round until it arrives at 
the full elevation of the wheel, where there is a contrivance for opening the 
false bottom of the buckets,and allowing the earth to fall through either 
on to a bank, or into carts, or other vehicles, for its removal; the box wheel 
revolves on a pivot at its centre, attached to the frame. A wheel of the 
ordinary kind sustains the other side of the frame of the machine. To the 
frame is attached a plough, in such a way as that the earth turned up by it 
shall fall into the buckets of the inclined wheel. 

The claims made are, “1st. The above described mode of constructing 
the revolving box wheel. 2d. The method of opening the shutters of the 
boxes by the double inclined plane for the discharge of the earth. 3d, The 
method of adjusting the frame and box wheel, by the crank, arm, and semi- 
circle, together with the combination and arrangement of those parts, sub- 
stantially in the manner set forth.” 

The general construction of the apparatus is sufficiently obvious from the 
drawings and description, but the latter is far from clear in the details. 
The invention itself, we are very apprehensive, will lend but little aid in the 
business of excavation, 


58. For an improvement in the construction of Many chambered 
Fire Arms; E. A. Bennett, and F. R. Howland, Waterville, Kennebec 
county, Maine, February 15. 

This many-chambered gun has, we believe, the merit of entire novelty as 
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regards the manner in which the pieces containing the chambers are com- 
bined and arranged. Each chamber is made in a separate rectangular block 
of metal, of sufficient size for the balls to be used, In the gun which we 
have seen, there are twelve such blocks; they have hinge joints at their 
anterior angle, by which they are united so as to form an endless chain of 
chambered blocks. ‘This chain passes round two cylindrical pieces of me- 
tal in the rear of the barrel, by the revolution of which one of the charged 
chambers is brought into place. The blocks have each a nipple on their 
upper sides to receive a percussion cap. ‘The claimis to ‘the construction 
of an endless chain of chambers, connected together by the hinged joints, 
arranged and operating substantially in the way herein described,” 

We have more than once remarked that in the technical vocabulary of 
patentees, the ordinary meaning of the word improvement is merely altera- 
tion, and ander this acceptation of the term, the plan before us is a real im- 
provement, although, as we believe, its complexity will render it much less 
useful than some of its predecessors on the patent list. 


59. For an improvement in the Plough; William T. Sprouse, San- 
gamon, county of Sangamon, Illinois, February, 15. 

The improvement claimed is to **the making of the mould and bar 
out of one single piece of iron, by cutting and bending, instead of making 
them out of two pieces of iron, and welding them together.” The dimen- 
sions of the plate and the manner of cutting and bending it, are pointed 
out in the specification. 


60. For an improvement in the method of making the Springs for 
Locomotive Engines, Rail-road Cars, and other Carriages; Johan- 
nes Oberhausser, Charleston, South Carolina, February 15. 

The claim under this patent will give a good general idea of what is 
viewed as constitu(ing the improvements in this spring ; it is as follows : 

** What I claim as constituting my improvements, is the manner of con- 
necting the leaves of this spring by means of straps passing up between the 
jogs, or shoulders, and secured by nuts, without the aid of mortises, or 
notches, and corresponding projections as usually employed. I claim also 
the mode of forming the centre bearing of this spring, making it a semi- 
cylinder, which is received into a corresponding cavity in the head of the 
slide. I likewise claim the dividing it into two or more portions connected 
and combined at their ends, as set forth.” 

The last claim refers to the bending the leaves of the springs, towards 
each end, in such a manner as to leave a space or spaces between them, in- 
stead of allowing them to lie upon each other; and afterwards connecting 
them at their extreme ends by making them clasp round a pio, or stirrup, 
in the usual manner. 


61. For an improvement in the method of Fastening Bedsteads ; 
William Bell, city of Lexington, Kentucky, February 15. 

The side, and head, and foot-rails of the bedstead are notched on their 
sides to admit a short block of wood which crosses from one rail to another 
diagonally, near to the posts. A single screw passing through the centre of 
this block into the inner angle of the post, serves to fasten the two rails to 
each post. The claim is to *‘the fastening the rails to the posts by means 
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of a screw and nut on an inner or wooden pin driven diagonally, or through 
each post, or by a key and mortise as described,” 


62. For an improvement in the Boom Derrick, for hoisting and lay- 
ing Stone; James D. Savage, Boston, Massachusetts, February 15. 
The mast of this hoisting apparatus has a platform surrounding its lower 
end, for the workmen to stand upon, and upon this platform is situated a 
frame with two windlasses, acting independently of each other; the ropes 
from these windlasses pass round two shieves, in the cap of the mast; one 
of the ropes passes thence round a shieve, and toa block at the end of the 
boom, with tackle attached to a Lewis for raising the stone in the ordinary 
manner, The other rope proceeds directly from the head of the mast toa 
block attached to the Lewis, and serves to draw the stone in towards the 
mast. ‘The platform at the bottom of the mast, and the cap at its top, both 
swivel round, and the stone is therefore completely under command, as it 
can be raised as required by the usual tackle at the end of the boom, be 
drawn in toany required extent, by the second tackle, andbe readily carried 
round to any point described, The claim is to “ the combination of the 
whole machinery as above described, for the purpose of hoisting stone or 
other bodies ; and, secondly, the second set of machinery, and rope, or 
ropes, to act on the stone or other body, and draw it in a direction towards 
the mast,”’ 


63. Foran improvement in Water Wheels; John W. Moon, Roxbury, 
Delaware county, New York, February 15. 

This wheel differs but little from some of the before patented modifica- 
tions of the re-action wheels,a very numerous family, each individual of 
which undertakes to coax the water by which it is actuated to exert a pow- 
er equal to that which it can exercise ona well-arranged overshot; hitherto, 
however, they have manifested no disposition to violate the laws of hydrosta- 
tics, and we are very sure that the present effort will not be more successful 
than those of former applicants for special favour, The water wheel now un 
der consideration is fixed on a vertical shaft, has spiral apertures close by its 
periphery, open on its lower and upper faces, is placed so as to fit on to, or into 
a box, or reservoir below it, into which water is to be admitted through a 
penstock leading down into it; this water is to pass in at the lower end cf 
the spiral ducts, and out at the upper, and by its exit to drive the wheel 
round. The claim is to **the use of a wheel having spiral apertures into 
which the water is admitted from a reservoir below, and discharged at the 
upper side of the wheel; the whole constituted, combined, and operating, 
substantially as set forth,” 


ae 


64. For an improvement in the Regulator for Steam Boilers; Seth 
Graham, Roxbury, Norfolk county, Massachusetts, February 15. 

This boiler is intended to accomplish the desirable end of indicating and 
regulating the height of water within it, and, consequently, of obviating 
one of the main causes of explosions. The means adopted depend upon 
the action of the old device, a float, but one differently arranged from any 
which we recollect to have seen described. ‘The float consists of a long, 
cylindrical tube of metal, closed at its ends, and extending nearly the whole 
length of the boiler. Through the centre of the boiler passes an iron shaft, 
which extends out at the front head, its gudgeon there passing through a 
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stuffing box, and the other end turning in a bearing on the centre of the 
back head. The float is to be connected to this shaft, by arms, at its 
ends, of a length nearly equal to the semi-diameter of the boiler, so that 
the float as it lies on the surface of the water, shall nearly touch its periphe- 
ry. On to the projecting end of the shaft, at the front head, there is to be 
affixed a rod crossing it at right angles, and having movable weights affixed 
to it which may be made te balance the float. Another bar is fixed to tne 
shaft, at the same place, which is called the index arm, and this, as the 
shaft turns, is to operate on the feed pump, and to regulate its motions. 
The mode in which it is to do this is not indicated, but is left to the inven- 
tive talent of the constructor. A fire flue passes through the boiler, and 
the flame is to play among circulating tubes, ‘The claim is to ‘*the water 
regulator constructed and applied to steam boilers in the manner herein 
described.” We see no reason why this float should not be equally good 
with others upon which the practical engineer places no reliance; nor do we 
perceive any ground of prelerence to be given to it. We believe that it 
still leaves the subject of ascertaining the height, and regulating the supply, 
of water, open to improvement. 


65. For an improvement in Fire 4rms; Henry and Charles Daniel, 
Chester, Middlesex county, Connecticut, February 15. 

In this gun the chambers are formed in a revolving mass of metal oper- 
ating like the cylinder in Cochran’s gun, but made polygonal instead of 
circular, and having a projecting fillet round the mouth of each chamber, to 
fit into a corresponding recess on the back end of the barrel. As the cham- 
bered piece revolves, provision is, of course, made to allow it to recede ani 
advance sufficiently to adapt it to the barrel; this, and other minor points, 
we shall not take time to describe. ‘he following is the claim: 

‘*We claim the manner in which we have applied such a chamber by fit- 
ting it to a recess in the breech, and confining it there by means of the 
hinged strap, constructed and operating in the manner described.” 


66. For an improvement in making Locomotive Engines and Car- 
Wheels; Henry R. Durham, city of New York, February 15. 
(See Specification.) 


67. For improvements in the machine for Tongueing and grooving 
Boards, and for working mouldings, &c.; Samuel Shepherd, and Dan- 
iel Baldwin, Nashua, Hillsborough county, N. Hampshire, February 21. 

In this machine the tongues, grooves, or mouldings, are to be formed by 
revolving cutters, but the arrangement of the respective parts of the ma- 
chine, to which the references in the specification are numerous, we shall not 
attempt to describe, but merely give the claim. 

“What we claim as our invention and desire to secure by letters patent, 
is the construction of the reverse operating, revolving, planing wheels, i. e. 
the double mouth so as to insert reverse cutters, for the specific purpose of 
operating with and against the grain of the wood; believing this to be the 
best adapted mode in use for the purpose of working the various kinds of 
wood; also, the particular inclining form of the guide and lip, by which the 
slab is raised perpendicularly above the revolving planing wheel, and kept 
by the lip from coming in contact with the movements of the machine; also 
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the particular mode of weighting down the board, or plank, on the carriage 
as it passes, as specified.” 


68. For an improvement in the mode of Constructing the Flues 
and other parts of Kitchen Ranges; Samuel Pierce, city of New York, 
February 15. 

In this kitchen range there is an oven above,and one back of, the fire,similar 
to ovens in some other ranges. There are compartments for heating, or 
baking, in the hubs, or jambs, on each side of the range, situated like other 
such compartments, but differing in the connecting of the two hubs at their 
rear ends by a flue running immediately back of the fire, and separated from 
it only by the back lining, through which it consequently receives a high 
degree of heat. From thislatter flue, one extends up into the oven first 
named, so that there is a free communication of heated air among these re- 
spective compartments, Above the fire place there are two escape flues, 
one for the smoke and gases from the fire, and the other for the steam from 
the culinary vessels. 

Claim.—“What I claim as my invention and wish to secure by letters 
patent, is the connecting of the compartments in the hubs, by means of the 
flue running behind the fire. I do not claim the compartments, only as thus 
combined and connected. I claim also the connecting of these compart- 
ments and flue with the oven, in the manner and for the purpose set forth; 
and I likewise claim the constructing of a flue for steam and vapour, distinct 
and separate from the smoxe flue, upon the principle, and for the purpose, 
set forth.” 


69. Fora discovery in the Manufacture of Brown Paper, from 
a new material called Sand Grass; Isaac Sanderson, Milton, Norfolk 
county, Massachusetts, February 22. 

(See Specitication.) 


70. For an improvement in the A/achine for washing Rags, in the 
manufacture of Paper; Robert Carter, Elkton, Cecil county, Maryland, 
February 22. 

Claim.—**The improvement claimed consists in the arrangement, as de- 
scribed, of the inclined screen of the washing engine of the paper mill, be- 
low the axis of the cylinder, instead of above it, so as to separate the foul 
water from the pulp, by causing the water to descend by its gravity through 
the inclined screen and pass off through apertures in the side of the cistern 
into a box constructed on the outside thereof, regulated by a gate, whilst the 
rags and pulp pass gently down over the screen into the cistern again, and 
around the partition to the cylinder, to be acted on in like manner, instead 
of the old method of placing the screen above the axis of the cylinder, and 
dashing the foul water through it by the motion of the cylinder, which ne- 
cessarily drives with it a large portion of the pulp, thus causing a great 
waste of material to the manufacturer.” 


71. For an improvement in the @rtificial Horizon, for Quadrants 
and Sextants; Charles Goulding, city of Mobile, Alabama, February 24. 

A glass tube bent in the form of the letter U,is to contain a coloured aR 
liquid. ‘The ends of the tube are to be capped with brass, a tube passing fi 
from one cap to the other, to allowa free communication of air. This 
Vout. XXII.—No. 6.—Decemper 1838. 35 
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apparatus is to be attached to the quadrant, or sextant, in such a manner as 
that the two ends of the column of liquid shall be in the same plane with 
the sight, which will be in the centre of the chord of the curve formed by 
the column of liquid. The claim made is to “the arrangement of the water 
level with the quadrant or sextant in the manner described, for showing the 
place of the horizon when it cannot be seen; which will enable navigators to 
take a correct observation of the sun’s altitude, when the sun is clear jn 
the heavens, and the horizon is covered with a thick vapour, and invisible.” 

We are of opinion that a correct observation cannot be obtained by the 
means proposed; the capillary attraction alone, we apprehend, would pre- 
vent this, even in a vessel considerably larger than any tube that can be 
employed, attached to the quadrant. ‘The surface of the fluid would never 
be flat, and its adhesion would render its motion sluggish. 

72. For an improvement in Operating the Treadles in Power 
Looms; Eli Norton, Stafford, Tolland county, Connecticut, February 22. 

The claim is to **the arrangement of a single set of wheels with eccen- 
tric grooves for vibrating the levers, or treadies, for raising and drawing 
down the harness of the looms, as described.” 

73. For an improved Spark-arresting Flue for Locomotives; Jo- 
hannes Oberhausser, Charleston, South Carolina, February 24. 

There are to be two, or more, enlargements of the ordinary flue, consti- 
tuting drums of about three times its diameter; below each of these drums 
wire gauze is to be stretched across the flue, and near the bottom of each 
drum there is to be a partition perforated with three, four, or more, large 
holes ; into which tubes are fitted which rise nearly to the tops of the 
drums, and are there recurved, so as to cause the sparks to descend and 
fall on the partitions which sustain the tubes. 

The claim is to “the combination of the various parts as described; that 
is to say, the constructing of two or more drums or chambers, of greater 
capacity than the flues, with their partitions, recurved flues,and sheets o! 
wire gauze, all constructed, arranged, and combined, as set forth.” Which 
arrangement, construction, and combination, if they serve to arrest the 
sparks, will, at the same time, serve to arrest the draught also, 
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Specification of a patent for an improvement in the manufacture of Brown 
Paper, from a new material called Sand Grass. Granted to Isaac Sav- 
person, Milton, Norfolk county, Massachusetts, February 22, 1838. 

To all to whom these presents shall come, I, the undersigned, Isaac San- 
derson, of Milton, in the county of Norfolk, and commenwealth of Massa- 
chusetts, paper-maker, send greeting. 

Be it known, that I, the said Sanderson, have discovered and invented a 
new and useful improvement in the manufacture of Brown Paper, by the 
use of a new material for that purpose, not in use before, of which the fol- 
lowing is intended to be a full and exact description; that is to say, [ use 
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for this purpose a grass which usually grows in the sand upon beaches near 
the sea-shore, and above the usual high-water mark, commonly called sand 
grass, or beach grass. 

This grass is to be cut down and dried in the usual way. A convenient 
quantity is then to be taken and put into a vessel, or cistern, and boiled in 
a solution of lime, or potash, over a fire, or by steam, for about two hours. 
The solution is to be made by putting about the proportion of a peck and 
a half of lime, or three pounds of potash, to a hogshead of water. After 
the grass has been thus boiled, it is to be taken from the vessel, or cistern, 
and cut into pieces two or three inches in length, in the way and manner in 
which materials are usually cut for making paper. When so boiled and 
cut, it is to be put into the engine and beaten; and while the process of 
beating it is going on, potash dissolved in water, in the proportion of six Ibs. 
of potash to two hundred pounds of this grass, and train oil, or spermaceti oil, 
in the proportion of about half a pint to the same quantity of the grass is 
to be put into the engine, so as to mix with the material and the water in 
the engine. ‘lhe grass is there to be beaten and prepared in the usual way 
of preparing materials for making paper. 

What I claim as my invention and discovery, is the use of said grass, 
in, and for, making brown paper. Isaac SANDERSON. 


Specification of a patent for a composilion of matter for the cure of Sali 
Rheum, and other purposes. Granted to Witt1aMm B. Trurant, Bath, 


Lincoln county, Maine, February 10th, 1838, 


Be it known that I, William B. Trufant, of Bath, in the county of Lin- 
coln,and state of Maine, have invented a new composition of matter as a 
remedy for the Salt Rheum, and other humours of a similar character, con- 
sisting of a mixture to be taken internally, and of an ointment to be appli- 
ed externally, at the same time, of which a full and exact description of the 
composition, mode of preparing and using, is as follows, viz: 

The mixture for inward application is composed of the inner bark of the 
black cherry, yellow birch, white ash and white poplar, or aspen, trees— 
and of the black alder and coffee hazel shrubs, or bushes, all ground about 
as fine as coarsely ground coffee, so as to be convenient for steeping, to be 
used when dried sufficiently for grinding. Also the leaves and stock of the 
lignum pine plant, dried and pulverized about as fine as the barks, and the 
wood of the lignum vite tree, scraped, or rasped, as fine as common saw-dust; 
and common blueclay. These may be used in equal quantities, but I pre- 
fer less, say one half as much, of each of the last four named articles, as of 
each of the others. When mixed together, it must be steeped in water, at 
the rate of one ounce of the mixture to two-thirds of a pint of water; the 
steeping to be performed by pouring on the water, in a boiling state, and 
after keeping it on, at nearly boiling heat, for about ten minutes, pouring it 
off to cool for the use of the liquor, I do not, however, prepare the liquor 
for sale, inasmuch as it will sourin warm weather, generally ina week; and 
therefore no more should be steeped in summer than may be used in four or 
five days, as it is worthless when sour, I intend to offer the mixture for 
sale, ready for steeping, with directions, The liquor thus to be prepared, 
is to be taken night and morning until a cure is effected; which will, ordi- 
narily, be from one to three months, according to the nature of the case. 
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An adult patient may commence with about a wine-glass full for a dose, in- 
creasing to double that quantity in two or three days. It should be taken 
before breakfast, and shortly before going to bed, while the stomach has not 
much food in it. Children should take in proportion to age and strength, 
although some excess would not be dangerous; and if the patient be a nurs- 
ing child, it is better that the person affording the nourishment should take 
a half dose, while the child may take less in proportion. ‘The liquor may 
be sweetened with molasses, if preferred by the patient. ; 

The ointment consists of fresh butter, (for which lard may be substitut- 
ed, if butter cannot conveniently be had) tar, resin, spirits of turpentine, 
red precipitate, and a sirop made of about the consistency of thin molasses, 
from the bruised, or ground root of the lignum pine plant; in the propor- 
tion of half a pound of butter, half an ounce of the precipitate, two ounces 
of tar, two ounces of rosin, one gill of spirits of turpentine, and a table 
spoonful of the sirop. ‘These should be immersed together until, when cool, 
they form an ointment of about the consistency of butter. 

This ointment is to be used by rubbing it with the hand on the parts af- 
fected, until the pores of the skin are weil filled with it, at night only, after 
taking the liquid of the mixture inwardly, beginning its use only after hav- 
ing taken the other five or six times, and continuing it until a cure is ef- 
lected, 

When the Jignum pinz plant cannot be obtained, the mixture and oint- 
ment are useful without it, although less efficacious. 

What I claim as my invention, and desire to secure by letters patent, is 
the composition of matter, consisting of the mixture, and ointment, contain- 
ing the several articles aforesaid, to be used as befure described, as a reme- 


dy for the Salt Rheum, and other similar humours, or complaints. 
Wituam B. Trurant. 


Specification of a patent for an improved process of Bating Hides and Skins 
Granted to Wiuttiam Zouuickxorrer, Middleburg, Carroll county, Ma- 


ryland, February 3, 1838. 

To all whom it may concern, be it known that I, William Zollickoffer, of 
Middleburg, in the county of Carroll, and state of Maryland, have invent- 
ed a new and useful improvement for bating all kinds of Hides and Skins, 
and I do hereby declare that the following 1s a full and exact description. 

The nature of my invention consists in using the muriate of ammonia as 
a bate for all kinds of Hides, or Skins, either alone, or in combination with 
either hens’ dung, pigeons’ dung, or dogs’ dung, with which I bate them in 
a much shorter time than is required by using either of the three last men- 
tioned substances alone. 

To enable others skilled in the art to make and use my invention, I will 
proceed to describe the manner of using it, and its operation. When I use 
the muriate of ammonia alone, I take seven pounds, which I reduce to a 
coarse powder, and upon which I pour ten gallons of hot water, in order to 
facilitate its solution. This solution I throw into a vat containing a sufli- 
cient quantity of clean water to cover five hundred pounds of Hides, or 
Skins, dry weight, in a state of preparation for the bate. Into the bate I 
‘hus prepare, I throw in this quantity of Hides, or Skins; with which I bate 
all kinds of skins in one hour; horse hides in two hours; and ox hides, and 
other thick hides in three hours, The ox hides, and all other hides, I ban- 
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die once during their continuance in the bate; in an hour after they have 
been placed into it; and when I use the muriate of ammonia in combination 
with either hens’ dung, pigeons’ dung, or dogs’ dung, I take two pounds and 
a half of the muriate of ammonia, which | dissolve in four gallons of hot 
water, after having previously reduced it to a coarse powder, This solu- 
tion L throw into a vat containing the necessary quantity of either hens’ 
dung, pigeons’ dung, or dogs’ dung bate, that is required for bating five 
hundred pounds of hides, or skins, dry weight. Into the bate I thus pre- 
pare, I throw this quantity of hides, or skins, in the usual state of prepara- 
tion for undergoing the process; taking care, however, previously to place 
them into a pool of clean water for five minutes, to wash off the dirt and 
ime. With this process [ bate all. kinds of skins in three hours, horse 
nides in six hours,and ox hides,and other thick hides, ia nine hours. ‘The 
ox hides, and other thick hides I handle three times; the end of the second, 
fourth, and sixth hour after they have been submitted to its operation, 
Horse hides I handle twice; the end of the second and fourth hours; and all 
kinds of skins I handle once, the end of the first hour after. The hides 
and skins which are bated with this process are reduced and softened, and 
in every way prepared for the bark, analogous to those which are bated with 
either hens’ dung, pigeons’ dung, or dogs’ dung alone; and the hair, dirt, and 
lime work out with equal ease. After they are bated with my process, they 
are to be stoned, or treated over the beam, like all other hides and skins. 

What I do claim as my invention, and desire to secure by letters patent, 
is the application of the muriate of ammonia as a bate for all kinds of hides 
and skins, either alone, or in combination with either hens’ dung, pigeons’ 
dung, or dogs’ dung, as herein described, using for that purpose any sub- 
stances which will produce the intended effect. 

Wiriiam Zoiiickorrer, 


Specification of a patent for an improvement in making Wheels for Locomo- 
tive Engines and Rail Road Cars. Granted to Hrxry R. Dunnam, city 
of New York, February 15, 1838. 

To all whom it may concern, be it known, that I, the undersigned, Henry 
R. Dunham, of the city, county, and state of New York, Engineer and Ma- 
chinist, have invented a new and useful method, or improvement, in making 
Locomotive Engine and Rail Road Car wheels, and 1 do hereby declare that 
the following is a full and exact description thereof. 

This wheel I cast in an iron mould and is properly called the Chilled 
Wheel, trom the fact of being hardened on the entire periphery, caused by 
coming in contact with the iron mould at the time of casting it; but instead 
of continuing the arms of the wheel to the rim, as is now the case, and 
partly annealing that section of the rim to which it extends, | make two 
rims, the space between them being two inches, the same can be more or 
less and continue the arms of the wheel no farther than the inner rim, 
thereby leaving an uninterrupted space under the outer rim of two inches, 
more or less; which gives to the outer, or chilled, rim, an even tempered, or 
chilled, surface, (more durable and not liable to flatten opposite the arms, 
obviating that difficulty in the wheels now in use) the outer rim being con- 
nected by the sides, or edges, to the inner rim, to which the arms of the 
wheel extend. The space between the inside and outside rim is made by 
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the insertion of cores, supported at intervals by cores, in the usual manner, 
What I claim as my invention, or improvement, and desire to secure by 
letters patent, is the making of two rims, connected at the sides, and leay- 
ing an uninterrupted space under the outside rim, excepting where it is 
joined at the edges, or sides of the wheel,and the said vacant, uninterrupt- 
ed space extending entirely around the circumference of the wheel, between 
the outer and inner rim; in other words, constituting a hollow felly, cast in 
one hollow,connected mass,entirely around said wheel; and the whole wheel, 
it may be further remarked, is cast in an entire casting. 


Hewry R, Dunnam. 


English Patents. 


Specification of the Patent granted to Ricuarp Taprin CLaripce, of the 
County of Middlesex, for a Mastic Cement, or Composition applicable to 
Paving and Road making, covering Buildings and various purposes to 
which Cement, Mastic, Lead, Zinc, or Composition are employed.—Seal- 
ed November 25, 1837. 


To all to whom these presents shall come, &c.—Now know ye, that 
in compliance with the said proviso, I, the said Richard Tappin Claridge, 
do hereby declare the nature of the said invention, to consist in a com- 
bination by means of heat, of certain substances hereinafter described 
into a mastic cement or composition applicable to paving and road 
making, and various purposes to which cement, mastic, lead, zinc, or 
composition is employed, and one of such substances is a natural com- 
pound, consisting principally of carbonate of lime and bitumen, with a 
small portion of aqueous and other matter, and such natural compound 
is commonly called or known by the name of asphalte or asphaltos or 
calcareous asphalte, asphaltic mineral, or asphaltic rock, or asphaltic 
stone, and such natural compound is hereinafter called asphalte, it is 
found at Pyrimont, near to Seyssel, in the department De I’ Ain, in the 
kingdom of France, and in other parts of the Jura Mountains,and in other 
places in great abundance; and the other of such substances is bitumen or 
mineral or other pitch; and I do hereby describe the manner in which the 
said invention is to be performed by the following statement. I take the 
said asphalte in its native state, as itis extracted in masses from the mine, 
and I greatly prefer, for the purpose of my invention, the asphalte from 
Pyrimont, aforesaid. The said asphalte from Pyrimont aforesaid, con- 
tains, in addition to a small portion of aqueous and other matter, carbo- 
nate of lime and Situmen in about the proportion of ninety parts of car- 
bonate of lime to about ten parts of bitumen, and the cement formed ac- 
cordingly to the said invention, from the said asphalte of Pyrimont, and 
bitumen, is better than that formed from any other asphalte which I 
have yet been able to procure, although asphalte is found in other places. 
And I reduce the asphalte to powder. The asphalte may be reduced to 
powder solely by mechanical means, but the reduction thereof to powder 
is facilitated by heat. I usually place the masses of native asphalte in a 
furnace or oven, the bottom whereof is made of plate-iron; in about half 
an hour, by the application ofa brisk fire, the asphalte falls or is readily 
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reduced to powder, the asphalte after being exposed to heat, as above 
mentioned, or otherwise, or reduced to powder, or small parts, by me- 
chanical means, is then passed through a sieve, the meshes of which are 
about one fourth of an inch square; the asphalte which has passed through 
such sieve is in a fit state to be mixed with the bitumen or mineral or 
other pitch; the bitumen or mineral pitch is found in a natural state com- 
bined with earthy or other matter in great quantities in the neighbour- 
hood of Pyrimont, and in other places. I have ordinarily used the 
bitumen found in the neighbourhood of Pyrimont, but the bitumen as 
found elsewhere may be used without injuring the quality of the cement 
produced, or other pitch may be used instead of such mineral pitch 
aforesaid; the bitumen is freed from its extraneous matter in the ordi- 
nary way. 

In forming the cement or composition according to the said invention, 
when I use the asphalte of Pyrimont, and the bitumen or mineral pitch 
also from the neighbourhood of Pyrimont, I take about ninety-three parts 
of asphalte reduced to powder, and passed through such sieve as afore- 
said, to about from seven to ten parts of such bitumen or mineral pitch. 
The quantity of bitumen intended to be used is first placed in a melting 
cauldron or furnace, and when it is dissolved the powdered asphalte is 
added gradually, the mixture is kept carefully stirred in order that it 
may not be burnt, and also that the asphalte and bitumen may be per- 
fectly amalgamated, the mixture is kept over the fire, carefully stirred, 
until the whole is thoroughly combined and is nearly fluid. This combi- 
nation is the mastic Cement or composition according to the said inven- 
tion. The melting cauldron or furnace should be kept over rather a 
slow fire until the mixture is nearly in a state of ebullition, it then gives 
out a light white smoke in jets, and it is fit for use. When other asphalte 
is used, instead of the asphalte of Pyrimont, the quantity of bitumen to 
be added, will vary according to the particular nature of the asphalte, 
and the proper quantity will easily be found by trial, and when bitumen 
or mineral, or other pitch, than that from the neighbourhood of Pyri- 
mont is used, the precise proportion will easily be determined by trial. 
In applying the said cement or composition to paving, I add to about 
every 200 pounds weight of the nearly fluid mastic cement, about half a 
bucket full of very small, clean, and hot gravel or sand; this is carefully 
stirred up with the mastic, and as soon as it is sufficiently fluid, that is 
as soon as the mastic begins togive out the light white smoke previously 
described, it is fit for use. It may then be run into moulds, and remain 
until cold, when it will form blocks or slabs, which may be laid upon any 
proper foundation. one consisting of concrete and mortar, is usually 
adopted. These blocks or slabs are cemented together, by pouring the 
fluid mastic cement either mixed as aforesaid, with fine gravel or sand 
or without fine gravel or sand, between the interstices of the blocks or 
slabs, sometimes a thin coating of mastic cement is spread over the foun- 
dation, and the blocks or slabs are imbedded therein, in such case the 
cement is also poured in between the interstices, as above described. If 
it be desired that the pavement should be ornamented so as to represent 
mosaic or other work, the process of forming the blocks or slabs is as 
follows:— 

First, a large flat surface is formed, either of wood or plaster, upon 
which the required pattern is drawn: this surface,or a convenient portion 
thereof, is enclosed with iron bars of the intended thickness of the slabs 
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over this surface, a thin coat of transparent glutinous size,is spread; as the 
following work advances, pebbles of various colours, pieces of porcelain- 
ware, earthen-ware, glass, or other materials, of the required forms and 
colours, are deposited upon their allotted portions of the patterns, either 
to represent foliage or fret-work, or any other device; by means of the 
weak size, they are very lightly retained in their places, the mastic ce. 
ment or composition heated as above, and either mixed with fine gravel 
or sand, as aforesaid, or unmixed, is poured into the space enclosed with 
iron bars as aforesaid. This mastic cement or composition, fills up the 
interstices between the pebbles, pieces of porcelain-ware, earthen-ware, 
glass, and other materials, and forms with them a hard slab—this is in- 
verted, and slabs thus formed, are cemented together in the same man. 
ner as blocks or slabs are previously described to be cemented. In forming 
ways or paths I usually proceed thus. Upon a proper foundation, I place 
two flat iron oars parallel to each other at a convenient distance from 
each other, say, from three to four feet—these bars are of the thickness 
to which the the mastic cement or composition is intended to be spread, 
usually about half an inch thick; between these bars, the fluid mastic 
and fine gravel or sand, mixed as aforesaid, is poured and spread, and 
the surface made regular and uniform, by passing a thick piece of wood, 
with one straight edge, backwards and forwards upon the iron bars. 
Upon this surface, whilst still in a semi-fluid state, I usually sift fine hot 
gravel, which I beat into the mastic with wooden stampers. When the 
mastic is set, the operation is repeated until the surface required for the 
way or pathis covered, As the operation proceeds, the surface of the 
cement already set, renders the use of the iron bars unnecessary. 

I apply the said cement in road-making,either superficially in manner 
hereafter-mentioned, that is to say, upon the surface of a road formed of 
the usual materials, in the usual way, and the bottom whereof has under- 
gone the usual preparations, | pour the said mastic cement or compo- 
sition, either with or without fine gravel or sand, when the same is heat- 
ed just so as to give out the light white smoke, as aforesaid, and the 
said mastic cement or composition, forms with such stones, a hard and 
compact surface; or | apply the said mastic cement under the hard ma- 
terials, and in such case | spread a thin coating of the said cement, either 
mixed with or without fine gravel, or sand,between the substratum and the 
hard materials, for the purpose of preventing the hard materia!s being 
injured by the land-springs. 

In applying the said cement or composition for the purpose of cover- 
ing buildings, I usually cover the roof with canvas, similar to that used 
by the paper-hangers, stretched tolerably tightly, and upon this canvas 
I spread a layer of the said mastic cement, heated as last aforesaid, to 
about the thickness of four-tenths of an inch, and upon the surface of the 
said mastic, and when the same isin a semi-fluid state, I sift gravel pre- 
viously heated in acaldron; and, as the mastic sets, I beat the said gravel 
into the said surface of the said mastic, with flat wooden stampers,about 
fifteen inches long and nine inches broad, until the gravel is incorporated 
into the substance of the said mastic. 

The process of applying the said mastic to the lining of tanks, reser- 
voirs, and various purposes to which cement, mastic, lead, zinc, or com- 
position is employed, is very similar to that previously described. In 
such linings, no gravel or sand is used with the said mastic, but a coat- 
ing thereol is applied whilst the mastic is of the heat hereinbefore-men- 
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tioned (that is to say), when it just begins to give out a white light 
smoke, previously described; for the bottom surface of tanks or reser- 
voirs, a Simple covering of the said mastic, applied ina manner aforesaid, 
is sufficient ; for the sides of such tanks or reservoirs, the face of each 
brick, which is intended to be inwards, and exposed to the water, is first 
covered with a thin coat of the said mastic cement or composition; this 
is done by laying the bricks side by side, ona level of ground, as if they 
were to form a pavement, then the fluid mastic is thinly spread over 
their whole surface; as soon as it begins to set, which is ina few seconds, 
and before it becomes hard, the blade of a large knife is passed between 
the bricks, cutting the mastic through, at the same time the process 
leaves each brick with one face covered with the said mastic cement. 
This done, the walls or sides of the tanks or reservoirs, are built, and 
each brick is set in fluid mastic, instead of calcareous mortar or cement, 
and for greater security, a space of about half an inch is left between 
the inner and outer bricks, which form the side-walls of tanks or reser- 
voirs: this space is filled up with the fluid mastic, as the brickwork ad- 
vances ; this is the process usually adopted, From the above descriptions 
of the application of the said mastic cement or composition, it may easily 
be applied to various other purposes, to which cement, mastic, lead, zinc, 
or composition, isemployed. And whereas, I do not claim as the said in- 
vention, the mode of reducing the said asphalte to powder, or the sepa- 
rate use of the said asphalte, or bitumen, or mineral, or other pitch, aS a 
mastic cement or composition; but I do claim, as the said invention, the 
combination, by means of heat, of asphalte, meaning thereby a natural 
compound, consisting principally of carbonate of lime and bitumen, with 
a small portion of aqueous and other matter, by whatever name or names 
such natural compound be called or known, and bitumen, or mineral, or 
other pitch, into a mastic cement or composition, applicable to paving 
and road-making, and various purposes to which cement, mastic, lead, 
zinc, or composition is employed. And such invention, being to the 
best of my knowledge and belief entirely new, and never before used with- 
in that part of Her said Majesty’s United Kingdom of Great Britain and 
Ireland, called England, Her said dominion of Wales, or town of Ber- 
wick-upon-T weed ; I do hereby declare this to be my specification of the 
same, and that I do verily believe that this my said specification doth 
comply in all respects, fully, and without reserve or disguise, with the 
proviso in the said hereinbefore in part recited letters patent contained, 
wherefore I hereby claim to maintain exclusive right and privilege to the 
said invention.—In witness whereof, &c.—{ Enrolled May 25, 1838. 
Rep. Pat. inv. 

The Asphalte Mastic is obtained from Pyrimont, near Seyssel, and 
brought down the Rhone, and is a compound ofa carbonate of lime and 
mineral pitch. After being roasted on an iron plate it falls to powder, 
or may be readily pounded. By roasting it loses about one-fortieth of 
its weight. It iscomposed of nearly pure carbonate of lime, with about 
nine or ten per cent. of bitumen. 

When in astate of powder it is mixed with about seven per cent. of a 
bitumen or mineral pitch, found near the same spot. This bitumen ap- 
pears to give ductility to the mastic. The addition of only one per cent. 
of sulphur makes it exceedingly brittle. The powdered Asphalte is ad- 
ded to the bitumen when in a melting state; also a quantity of clean gra- 
vel, to give it a proper consistency for pouring it into moulds. When 
laid down for pavement, small stones are sifted on, and this sifting is not 
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observed to wear off. The mass is partially elastic, and Mr. Simms had 
seen a case in which a wall having fallen away, the Asphalte streiched, 
and did not crack. It may be considered asa species of mineral leather, 
The sun and rain do not appear to have any effect upon it; it answers ex- 
ceedingly well for the floors of the abattoirs of the barracks, and keeps 
the vermin down ; and is uninjured by the kicking of the horses feet. 
It may be laid down at from eightpence to ninepence per square foot. 
Journ. Arts and Sci 


Specification of a Patent granted to Joun Horxiys, of the county of Middle. 
sex, surveyor, for his invention of improvement in furnaces for steam-engine 
boilers and other purposes. —[ Sealed 18th June, 1836.] 


This invention consists merely of an improved fire bridge of a curved 
form, constructed in such a manner that the heat and the flames are ar 
rested in their progress and thrown back from the end of the furnace, 
and in some measure caused to pass again over the surface of the burn. 
ing fuel; by this means, the vapours arising from the combustion of that 
part of the fuel which is onlv partly ignited will be consumed. 


The figure represents a longitudinal section taken through a furnace 
and steam-engine boiler, showing the position of the improved fire 
bridge, which is represented at a, and is constructed of fire brick ; it will 
be seen that the fire bridge, instead of merely intercepting the flames, 
as in the ordinary construction, and causing the heat to rise upwards 
and act on the under surface of the boiler, by its bent form, causes the 
flames and heat to be driven back, and to act more effectually all along 
the under surface of the boiler. 

The Patentee further states, that in marine and some other construc- 
tions of boilers, the fire bridge may be constructed of metal, and hollow, 
for the water of the boiler to pass into and become heated, instead of 
making it of fire brick. 

It will be evident, from the foregoing description, that although the 
invention has been described as adapted to furnaces of steam-engine 
boilers only, yet it is equally applicable to the furnaces of other boilers 
in which bridges of the ordinary construction are used. In conclusion, 
the Patentee says, “Having now described the nature of my invention, 
and the manner of carrying the same into effect, | would have it under- 
stood that | claim, as my invention, the construction of the fire bridges 
of the furnaces of steam-engine and other boilers, as above described, 
either of fire brick, metal, or other suitable materials. —| Inrolled Decem- 
ber, 1838.] 
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An account of a recently invented Patent Spring, called **The Safety 


Spring,” and applicable to Carriages and Carts of every description.” 
By the Rev. R. J. Bartow. 


When springs were first brought into practice, they were imagined to be 
useful merely to give ease to the traveler, and a certain degree of security 
to fragile articles; reflecting persons, however, quickly discovered them to 
be a great means of saving the carriage and lessening the draught, which 
jatter is clearly proved in the works of Drs. Helsham and Arnott. ‘To save 
the road upon which we travel, has, since the formation of railways, be- 
come a consideration of the utmost importance, and so perfectly convinced 
are scientific men of the value of springs for that purpose, that the eminent 
engineer, Mr, Stephenson, does not permit a single wagon to be run upon 
the Manchester and other lines under his direction without springs, although 
the weight and expense thereby added to each wagon is very considerable, 

Hence, it is evident, that besides the comfort and convenience of springs, 
their chief advantages consist in saving the horse or engine, the carriage 
itself, and the road upon which it travels; and consequently, the only argu- 
ment against their being universally adopted by the Ordnance Department, 
and for farming carts, and common stage wagons, must arise from their being 
s0 expensive, so liable to break, and so ponderous when employed for heavy 
wagons, all which evils are in a great measure obviated by this invention, 
the peculiar properties of which may be thus briefly enumerated. 

A greater degree of ease than those now in use;—almost perfect securi- 
ty against breaking,under any circumstances;—a saving of weight upon rail- 
ways to the amount of three-fourths, upon the common roads to the extent 
of two-thirds;—much cheaper;—a direct up and down motion, which pre- 
vents the swinging and rolling of the carriage, and consequently secures it 
against being overturned under any extent of load;—simple, capable of be- 
ing repaired by the most indifferent mechanic,—may, upon emergency, be 
increased in strength for bad roads and heavy luggage;—preserves the 
graceful appearance of the C spring so completely as to deceive the eye, 
and in all other cases is lighter and more elegant than those now in use. 

That this spring is easier than those in general practice has been proved 
by comparing them with some of the best London manufacture for the space 
of a year, during which they were tried upon the worst description of roads: 
again upon the Whitby railway, where they have been in use for some 
months, they are found to have a much more pleasant motion than any hither- 
to employed. ‘This is attributable solely to the spring being acted upon in- 
stantaneously, and completely without friction, which prevails to an enor- 
mous degree in the old springs, and renders them stiff or wooden to a great 
extent. 

The superior security of this spring may be proved in this manner. The 
levers are constructed of two pieces of one-fourth inch plate iron, distant 
from each other, two or three inches, and connected by one or more small 
blocks of wood, or, as in the case of the C spring, by one solid piece, all 
firmly riveted together; by this means the iron receives the strain edge- 
ways, and, like the blade of a saw, or knife, supported in such a position, it 
may, with little weight, be made equal to any load. 

The spring itself never exceeds eight or ten inches in length, and con- 


* Communicated to the Whitby Philosophical Society by the Rev. R. J. Barlow, the 
patentee, of Linden Grove, near Stokesby, Yorkshire, September, 1856, 
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sists of several steel plates of a lozenge shape, inserted in a kind of case 
called a stop (from its regulating the quantity of motion and stopping it at a 
certain given limit.) This stop, by its tongue running through the centre, 
divides the plates into upper and under series, and contains, at each end, a 
rack or rest for every plate, which being supported at the extremities, the 
whole spring is pressed in the centre directly like an elliptic spring, and 
since every plate is supposed to be capable of bending more than it is per- 
mitted, it is not possible that the spring can ever break, because it is check- 
ed before it reaches the breaking point. Let it not, however, be imagined, 
that being thus checked, the motion must be unpleasant, for if the spring be 
proportioned to the weight, it will never collapse but with such a shock as 
might endanger the carriage. It should also be mentioned, that whereas 
all springs are found to break, or set, and lose their shape and original po- 
sition if too heavily laden, this safety spring will, on the contrary, always re. 
turn to the same height, when the load is taken off, be it everso great; for, 
as has been shewn, it is impossible to break the spring, and when it has gone 
home, the strain then becomes entirely upon the levers, which are made 
beyond any, even the utmost calculated weight or strain. 

The difference of weight between these springs aod the old ones, has 
been accurately determined at the Whitby Railway, and is as follows:—old 
springs for a 3 tons carriage, 372 |b; new springs for a 3 tons carriage, 90 
lb., being, as stated above, a saving of three-fourths in weight; but it is fur- 
ther to be remarked, that in the old springs, double the load requires double 
the weight of springs; whereas in this invention, the spring alone requires 
increase, directly as the weight, a few pounds additional to the levers being 
sufficient; thus, for instance, on the Whitby line, 3 tons take springs of 90 
Ib., but 156 Ib., is sufficient for 6 tons, the levers being increased by only 
6 Ib, 

The saving of expense is evident from the simple nature of the invention, 
because all the parts can, without loss of steel, or iron, be cut in the cold 
state by heavy machinery, after which little hand labour is necessary: again 
it is to be considered that there is never more than one-third of the mate- 
rial employed, and that one-half of that is iron instead of steel. 

The direct up and down motion will thus appear. In all cases, such as 
public coaches, phaetons with perches, and gigs, where the springs can be 
conveniently placed so as to run, not across, but along, the axle, should the 
weight bya jerk be thrown to one side, the lever or levers on that side will 
work the springs, and those on the opposite side being freed from duty, will 
fall at the same time, by which means the carriage is compelled to descend 
at both sides alike, and therefore will move directly up and down only, so 
far as the springs are concerned; whereas with the present springs, when 
the weight is thrown to one side, the opposite side of the spring being re- 
lieved from pressure, kicks up, and tends much to make the carriage swing 
and overturn, 

The facility of increasing the strength for bad roads or heavy luggage, 
will be understood by supposing the stop and the racks to be so arranged, 
as to be capable of receiving at the top and botiom one or more plates. 
This will materially increase the strength, and may be performed by an or- 
dinary servant. In the levers no change is requisite, as they are always ca- 
pable of working a spring of much greater power than woald suit the car- 
riage under ordinary circumstances, 


Patent Springs for Carriages, &c. 


Fig. 1. 

Fig. 1, exhibits the back of a phaeton 
hung so as to have the up and down motion, 
and avoid the side swing. 

Fig. 2, represents the frame of a railway 
carriage, as seen with the patent springs 
and double guide plates of one-fourth inch 
plate iron, made, as shewn, of several pieces 
riveted together, orcut out of a single sheet. 
It is to be noticed, that the spring box plays 
within the guide plate, and thus the dirt and 
dust are kept from the oil, or the piece ri- 
veted on may be cut off, so as to allow the 
spring box to play outside, if preferred. 
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Fig. 3. exhibits, on a larger scale, the same kind of guide plate, which is 
expressed as if transparent, to render the inner works visible. ‘Thus the 
shape of the spring box, the position of the syphon, the shape and action of 
the levers are apparent; and there is also displayed on one side a single 
spring of a 6 ton wagon inserted in its stop or case, the dark line being the 
tongue and rest. 

Vor, XXI1—No. 6,—Decemper, 1838. 36 
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= plan above drawn, the carriages and wagons are hung lower than 
usual. 

It may be necessary to add, that the small quantity of motion in the spring 
(not exceeding half an inch) is multiplied many times by the lever, before 
it is communicated to the carriage. Ed. N. Philos. Journ. 


Progress of Civil Engineering. 


Sectio-Planography. 

We insert the following paper from the British Magazine of Popular 
Science, as well for the value of the mode of delineation it describes, as 
for the raciness of the style in which it is written. G. 

We believe we may say without fear of contradiction, and certainly with 
no intention of giving offence, that, comparatively, a very small number 
of persons of landed property understand a plan. This is principally 
owing to that culpable deficiency in practical education, which at present 
exists in all the great establishments in which our more elevated ranks 
spend the most precious years of their lives. If but a small number un- 
derstand, thoroughly, a plan, still smaller is the number who can compre- 
hend a section, and that combination of both plan and section, which is 
necessary to be made and understood before a clear idea can be obtained 
of the position of a particular part or point, with regard to all the other 
parts or points that surround it in every direction. The plans and sec- 
tions of a single edifice are not to be thoroughly and satisfactorily un- 
derstood, even by the architect, at a glance; lines in one, shrink into 
points in the other; planes become lines ; and hecannot prudently judge 
of the whole, until, by sufficient study, his imagination so distinctly em- 
bodies the one, that he can instantly and involuntarily combine it, when 
looking at the other. 

If this be true of delineations of objects so limited in magnitude as 
even the largest mansions, and whose delineated areas rarely extend to 
the borders of a sheet of double-elephant, how far greater must be the 
mental effort, when designs run from sea to sea, over a country of vary- 
ing altitude and depression, and whose delineations even when miles 
are compressed into inches, defy the continuous longitude of an “endless 
sheet.”?> Persons who have never visited that Office of the House of 
Commons where the plans and sections of intended rail-roads are annu- 
ally deposited, can have no idea of the scene. One would think that the 
whoie country had been stripped of its epidermis, that it had been manu- 
factured into striated paper, and deposited there. 

When a /ine is to be examined in a committee of the House of Com- 
mons, it is soon found that it is not a mathematical one in any sense of 
the word. The breadth of the line, and its horizontal vagaries, generally 
require the broadest kind of paper, and sheet after sheet, or rather ream 
after ream, until the scale of length prescribed by the “Standing Order” 
is accomplished. The depth of the line, and its vertical undulations, are 
far more reasonable in their demand for breadth, yet they have the same 
insatiable appetite for length. When the plans and sections necessary 
for the inquiry intended first appear before a committee, they have no 
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very alarming appearance ;—a portfolio, of no very gigantic dimensions 
considering the occasion, generally labelled **Pian,” in gold upon red, 
and a cylinder, perhaps a foot high, and ot a diameter varying from two 
inches to eight, embodies the Szorron ; but when under the process of 
examination, cross-examination, re-examination, and questions by com- 
mittee, the engineer to the undertaking and his assistants, and the op- 
posing engineers and their assistants, have turned over and turned back, 
uvrolled and rolled, and unrolled again, portfolio and cylinder, with the 
most contrary intentions of comparing and combining, and proving and 
disproving, and have covered tables and floor with their convolutions, 
some little idea may be formed of the quantum of accurate informtion, 
which an impartial and constantly-attending member of a committee may 
obtain after fifty days’ inquiry, particularly if he happen to be a **gen- 
tleman born.” 

But, as every country gentleman is not a member of a parliamentary 
committee, it may be hastily presumed that these perplexing mysteries 
can never annoy him. With the country, scored as it is with intended 
railways, no such gentleman can escape. This very portfolio and cylin- 
der, or some few yards of each, is certain to roll into his hall, and be 
deposited on his library-table, either by friend or enemy, and he will find, 
sooner or later, that, though in undisputed succession of an ancestral es- 
tate, rich in preserves where poacher never entered, though a lover of 
that nature which has spread some of her loveliest scenes within his do- 
main, and possessing health, and a keen relish for the field, this myste- 
rious pair of unlike forms are the certain precursors of mighty evil. Af- 
ter a little time of execration on the Company and their agents, he sits 
down with his attorney and surveyor. The three together can decide, 
within a mile, how near the railroad will approach that wood, or this 
lawn, and, perhaps, the amount of the lop-sided angle it will fill up of 
that sheet of water, which cost his grandfather thousands to create, in 
the geometrical style of gardening of his day. But the question, how 
the railroad is to maintain its level, and run down the side of that valley, 
and over that ridge, strikes out numerous inquiries, which end in the 
unrolling of the cylinder, and, in fact, nothing more; for after hours 
spent in attempts to combine the Section with the Plan; to connect the 
horizontal conditions of the one with the vertical conditions of the other, 
divorced as they are, the consultation generally ends, with, perhaps, a 
point or two accurately ascertained, but assuredly with a vexatious con- 
viction, that some great mischief is about to be perpetrated, but in what 
way, or to what extent no clear notion has been obtained. What is the 
consequence? The landed proprietor either opposes the bill, shutting 
his ears against every proposition which might mitigate or remove the 
evil, and putting himself and the promoters to immense expense ; or, as 
the final event is, nine times out of ten, the same, he saves great pain, 
cost, and vexation, by doggedly submitting to his executioners. His 
estate is then dismembered, and his enjoyments destroyed, in a legal 
manner,under the humane superintendence of the acting engineer of the 
company. In two or three years, if the calls are paid up, instead of the 
green, sheltered, turfed and meandering lanes, there will be the sterile, 
exposed, iron road, having the very picturesque qualification of “no curve 
of less radius than a mile.”” There, where the owner used to meet the 
lamb and its mother, and hear the tinkling bell of some fellow-wanderer 
he may be crushed by a locomotive ; for though he hears its snorting a 
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mile off, he has but a second or two to climb the “cutting of one to one,” 
to save his life. Game he may find at his poulterer’s in Jermyn Street, 
but there is not a wing in his closest preserve. 

Mr. Macneill, by the invention we are about to notice, has made some 
small atonement for the terror he spread through the rural population a 
year or two ago, by his tables for facilitating ‘‘cuttings and embank- 
ments,” and for the attacks his profession has hitherto covertly made 
upon the country and the dwellers therein, and against which there was 
little means of defence, for the extent of the evil threatened was always 
matter of doubt, and could be easily masked by bold assertion. A sim- 
ple line running across a map, conveyed no notion of the gash that was 
to be so fearfully cut in that hill, nor of the dam that was to destroy the 
perspective of that valley, and choke the old acquaintance that once ran 
free and gurgling from one side of it to the other. It spoke not of via- 
ducts from which passengers can now look into the chamber-windows of 
his mansion ; and what was there in the solution of its continuity, those 
dots merely, by which tunnels could be predicted, in which nitrogen 
will never linger, and darkness be never dissipated? Yet, if this simple 
line be not early washed out from the map, by a process more expensive 
than 2 king’s ransom, it may be legalized, may curse the ground on each 
side within a parliamentary boundary, driving out the astonished posses- 
sor, and teaching a fatal lesson of the consequence of “being troubled with 
a line.” 

But the enemy cannot now make so secret an approach; he can no 
longer blind his victims by his worse than useless “Plan and Section.” 
The prayer of Ajax is granted, to all who ask it, and would to all who 
don’t, if those who make and unmake “Standing Orders” would do their 
duty.* Railroads must assuredly, in certain cases, be executed: but the 
mischief necessarily attendant and consequent upon these numerous, and 
often gigantic, projects, ought to be seen, and easily seen, by every eye, 
very long beforehand. Hitherto this has been impossible, principally 
from the difficulty of getting at a correct notion of where, in a vertical 
as well as in an horizontal direction, the railway wasto go. The annex- 
ed specimen of a new mode of delineation, invented by Mr. Macneill, and 
designated Sectio-PranoGrarny, will show, at a glance, that this diffi- 
culty can be removed. Here, on the same surface, in close and natural 
combination, are,—the virgin surface of the earth previous to the visit of 
the fell engineer, and the plan-line and the section-line of the railway pro- 
posed,—the offspring of his unholy contact. Each may be contemplated 
by itself, or in combination with either or both of the others. Look at the 
natural surface-line, (a a,) and you can ascertain its,correctness, &c.; for 
every point in it may be recognised by its juxta-position with the plan-iine. 
Look at the plan-line, (4 4); there may be seen, as usual, its direction, and 
its relation to lateral objects ; but at every point in it you can estimate 
the facilities or the difficulties, by the coincidence with, or the departure 
above or below the surface-line, (aa). Now, suppose the paper were 
cut through along the latter line, (aa), and that, preserving the plan-line, 
(4 6), in its present plan, the superior edges of the surface-line (a a), 
were elevated, and its inferior edges depressed, the whole section might 
be conceived to be turned upon the plan-line, (6 4), as upon an axis, till 
it became vertical ; it is now a section of the country, in its correct po- 


* “Give me to see, and Ajax asks no more.”—Poepe’s Homer. 
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sition as to the surface, and it gives a perfect representation of what 
must be done at all and every part of the line, to obtain the railroad at the 
given level. But the cutting of the paper is unnecessary. Raise the 
map with the section-plan so delineated from the table, and hang it on 
the wall. Now the section is vertical, and in its natural position, as be- 
fore. Once familiarized with these experiments, neither is any longer 
necessary. A coup-d’ @il of a sectio-plan laid down upon a map is no 
longer a limited and merely superficial view as in former years, It shows, 
previous to agreat and important operation being performed, the wounds 
and the tumefactions which must be produced by the operator, however 
skilful, and if the party whose estate is to be operated upon is still “re- 
cusant,” he can ascertain if it be worth while to cut his own throat, or 
that of the engineer, before the professional ‘‘cuttings” of the latter scare 
away the mountain-nymphs of his home. 


SpecIMEN OF THE APPLICATION OF THE SECTIO-PLANOGRAPHY, IN THE DELINEATION 
or 4 Survey ror a Rattroap, 
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a Natural surface of the ground. 

6 The proposed Railroad. 

c Its passage through elevated ground ; a case of “‘Cutting.” 

d Its passage across depressed ground ; a case of **Embankment.”’ 

e Its passage along level ground. Mag. Popular Sci. 


On the Ventilation of large Buildings by the Intervention of Openings in 
the Windows; by R. Matter. 


When in Liverpool, last September, at the meetings of the British Asso- 
ciation, | went once to St, Jude’s church. This edifice, which is in a sort 
of Gothic style, presents, when filled with people, a very imposing interior; 
partly from its magnitude intrinsically, but much more from this property 
not being, as it is so often, frittered away by innumerable divisions and sub- 
divisions of parts, in the arrangement of ornaments on walls and ceilings, 
The ceilings are in this church particularly good, being simply divided across 
by the tie-beams (or representations of them) of the roof principals, which 
are moulded in a very bold style, and terminate at the walls in rich open 
Gothic brackets. The under line of these mouldings passes level and 
straight across, while the ceiling forms a large angle at the centre, probably 
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of about 160°; thus giving an aspect of great strength and solidity. But to 
the point. There are two rows of windows at either side, one over and one 
under the galleries; and each window hasa considerable portion of the sash 
cut out, and inclined inwards, and so fixed; with glazed sides and an open 
top, furnished with a glazed lid to open and shut by a cord. Fig. 1, is a 
Fig. 1. section of one of these, which represents them all, and is 
sufficiently plain without reference. The doors are judici- 
ously contrived to prevent the currents of air which are of- 
ten so distressing in churches; and hence ventilation may be 
considered as confined to these openings in the windows. 
Now, while the church is filling, and for, perhaps, the first 
half hour or so of service, nothing can be better than the 
ventilation : a delightful aura spreads through every part of 
the building, and feels fresh and breezy; but as the church 
heats this rapidly declines; and in about an hour, on putting 
my hand to one of the ventilators, where there had been a 
strong current in before, I could find none perceptible. his 
struck me as curious; and, on a little subsequent consideration, 
[ believe I have seen the cause; and, as a great number of 
churches and other buildings are ventilated in this way, I have 
deemed it possibly worthy of notice in your Magazine. 
Referring to Fig. 2, and supposing the wind to blow against 
one flank of the church, either direct or diagonally, as shown 
by the arrow, it is obvious that, pressing against the inclined 
pla 


nes of the ventilators, a portion of it will be driven up- 
wards, as shown in Fig. 1, and into the church, and will tend 
to expel a certain portion of air, by a retrogade motion from 
the opposite side. The opposing forces that the air meets in 
entering are the inertia of the body of air in the building, and 
the force necessary to expel part of it from the leeward win- 
dows; but, besides this, as the air in the church becomes heated and ascends, 
it has a tendency to lodge above the upper row of windows, and, from the 
commencement of the process, gives a greater freedom of entrance to the 
fresh air below than above; but, as soon as the hot air above has increased 


Fig. 3. 


so as to have reached the level, or below the top, of the upper row of ven- 
tilators, the whole, or a part, of the current through them becomes stopped, 
depending on the temperature of the upper region; because this air to be 
displaced by fresh air, requires to be depressed into air colder, and hence 
denser, thau itself, owing to the structure and position of the ventilators ; 
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so that, in fact,at a certain period, dependent on the circumstances of ex- 
ternal and internal cooling and heating agencies, the heated air becomes 
itself a valve to stop out the fresh air. Now the remedy for this is very 
plain, and consists merely in inverting one set or range of ventilators, as 
in Fig. 3, where I have represented a section of the church merely by lines. 
Here the upper ventilators are inverted; so that a lateral external current, 
instead of, as before, being urged by the inclined plane against the issuing 
hot air, is deflected upwards by it outside the building; while the slope of 
the ventilator gives at both sides free egress to the heated air, at the same 
time that the position of the lower ventilators is the best possible for freely 
admitting the external atmosphere. ‘This is shown in the figure by the di- 
rections of the arrows, together with the ascending currents of heated air. 
The protection from rain is equally good in either case; and this latter mod- 
ification would appear to afford a good and efficient system of church ven- 
tilation. Architec. Mag. 


Death of Arthur Woolf. 


The council of the Institution of Civil Engineering, have to regret the 
loss to the institution by death of its member, Arthur Woolf. This dis- 
tinguished individual was born at Camborne, in Cornwall. He wasa 
millwright, and in that capaeity went to London, and was employed in 
Meux’s brewery. In 1804, he took out a patent for his two-cylinder en- 
gine, working high-pressure steam in a small cylinder, and allowing it 
to expand inalarge one. When he first commenced erecting engines in 
Cornwall, he induced the proprietors of the foundries to improve their 
machinery, that a better style of workmanship might be used in the 
manufacturing of steam-engines ; and he introduced an improved Horn- 
blower’s double-beat valve. The work done at the Consolidated Mines, 
proves him to have been a person of great talents. In October, 1814, 
the average duty of the engines in Cornwall was 203 millions—Woolf’s 
engine at Wheal Abraham, however, performed 34 millions—and in De- 
cember, 1815, 52 millions ; and in May, 1816, 57 millions; while the 
average duty of all the engines reported in Cornwall was 23 millions. 
In 1820,Mr. Woolf erected engines at the Consolidated Mines having 
cylinders of 90 inches in diameter, and a stroke of 10 feet—the most 
powerful that had ever been constructed. In December, 1827, a trial 
took place with one of Woolf’s 90-inch engines, and it performed a duty 
of 633 millions—the average duty of 47 engines reported in this year was 
$2 millions. For some years before his death he received a pension of 
100/. a year from the proprietors of the Consolidated Mines. His name 
is associated with the improvement in the drainage of the Cornish mines; 
and whatever share posterity may assign to his individual genius in 
these improvements, his name is recorded in the page of history among 
those who have dedicated their talents and the opportunities of a long 
life to the advancement of practical science. Jour. Arts & Sci. 


Plymouth Breakwater. 


The violent gales of the 24th and 25th of Feb. last, produced their ef- 
fects on the Breakwater at Plymouth, and owing to its greater exposure, 
they were mostly confined to the western area. So great was the force 
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of the sea, that 8,000 tons of stone from the outer fore shore, or founda- 
tion of the structure, were fairly lifted by it, and thrown from the out- 
side over this wall of masonry into the sound. It is a curious fact, that 
the mass of these stones were principally lifted from opposite the circu- 
lar end on which the lighthouse is to stand, and deposited in an E.N.E. 
direction from whence they came, thus showing the direction in which 
the action of the sea was strongest. The upper part of the Breakwater 
also suffered severely, many large granite blocks, weighing from three to 
nine tons, of which it is formed, (being firmly cemented and dove-tailed 
into each other,) having been displaced and washed over into the sound. 
This is supposed to have arisen from the compactness of the work not 
allowing the free escape of the water in the body of the structure when 
acted on by the great pressure of the external waves. Upwards of 250 tons 
of this work have been displaced, and carried over to the north side of the 
Breakwater. The tide on this occasion rose 5 feet 6 inches higher than 
usual, and within 6 inches of the great tide of 1824, when a breach was 
made by the sea in the main body of the work. Nautical Mag. 


Mechanics’ Register. 


New Cordage. 
The brothers Landauer, of Stuttgard, have obtained a patent for a new 


species of cordage; the threads of which are not twisted one over the other, 
but united in a parallel direction. A cord, 17 inch in circumference, sus- 
tained a weight of 1300/bs. without breaking; and when at last an additional 
weight caused it to break, the fracture resembled a cut with scissors, which 
proves that each thread was of equal strength. A cord of 504 threads, 3,4 
inches in circumference, 111 feet long, woven in this manner, only weighed 
19lbs.; whilst an ordinary cord of the same circumference and length, and 
as many threads, weighed 513|bs, Mech. Mag. 


Mr. Crosse’s Experiments. 


The Morning Post publishes a letter which Mr. Clark has received 
from Mr. Crosse, relative to the result of the interesting experiments 
which the latter gentleman has undertaken for the development of insect 
life in solutions of silica (flint) by the long continued application of 
voltaic electricity. Mr. Crosse, in his letter, says, “I send you by my 
friend, Mr. ,asmall bottle of spirits of wine, containing about thirty 
insects, produced in silicate of potash, under the long-continued action 
of voltaic electricity. I am quite as much surprised and quite as much 
in the dark about this affair as I was atfirst. I have had lately several 
new families of them, and have them at this present time growing on a 
piece of iron-wire plunged into silicate of potash, and a quarter of an 
inch under the surface of the fluid, at the positive pole of a battery con- 
sisting of twenty pairs of small zinc and copper cylinders. I likewise 
have them forming on the surface of constantly-electrified sulphate of 
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copper, at the edge of the fluid, and strangely mixed up with crystals of 
aighete of copper. In fact, I have them in all stages, from their earliest 
formation to full perfection, and crawling about pretty nimbly. Most 
of these formations took place inthe dark. The access of light is very 
prejudicial to them, as far as I have observed. I have hundreds of ves- 
sels of the same water as that used in the solution in the same room, and 
in other rooms, with not the slightest appearance of a similar insect, or 
the germ of one. In one of these experiments the vessel was covered 
with paper, and yet the insects were formed as before. Of course I have 
no merit to claim in the affair ; it was pure accident, and the looking for 
artificial minerals brought them to my notice.”” Mr. Crosse states that 
he is preparing an apparatus to repeat the experiments in a more unex- 
ceptionable manner, and until then does not wish to enter into detail on the 
subject. Mining Jour. 


New Invented Steam Engine. 


At the British Alkali Works, Stoke Prior, near Bromsgrove, a steam 
engine has been invented by a labouring mechanic, and is daily in full 
operation, which will certainly supersede every other now in use, and 
that, too, in a very short period of time; as the simplicity of its con- 
struction, the smallness of its size, and the almost nothingness of its cost, 
will necessarily bring it speedily into notice among all persons whose 
business may require the aid of so useful an auxiliary. Its size is not 
more than twice that of a man’s hat, and the expense of a five-horse 
power will not exceed in cost halfa score pounds. Its form is cylindrical, 
being about eighteen inches in diameter, and twenty-two deep. The 
steam is admitted through a hole in a hollow circular belt (attached to a 
wall), upon which it revolves, and works it by a diagonal action, against 
an upright piston, being forced out by pressure of a diagonal plate, which 
divides the interior into two portions. The rotary action is beautifully 
managed by means of a perfectly spherical steam-tight joint, at the end 
of a fixed inclined arm, towards which joint the upper and lower surfaces 
of the interior part of the cylinder are made to slope, after the form of 
an hour-glass. Upon these the diagonal plate performs its revolutions, 
such movement being permitted through an opening (from the circum- 
ference to the centre), equal in width to the thickness of the before-men- 
tioned upright piston, up and down the sides of which it continually 
works, To the centre of the bottom of the cylinder is fixed a shaft, hay- 
ing attached to it a wheel which communicates the motion that may be 
required; and this is all the machinery of which it consists!! When, 
therefore, we consider the saving of weight of metal, size, and expense, 
which will necessarily be gained by its adoption, and look at the incal- 
culable advantages which such desiderata afford to steam navigation, our 
scientific friends will not consider us too bold in asserting that this in- 
vention will speedily revolutionize the whole system in this department 
of mechanics. Patents have been procured from every European govern- 
ment, and from the American ; and no secret is made at the Works in 
showing it to the public, either in action or in separate pieces, and ina 
model which is kept for the purpose. Ibid, 
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The Stafford Safety Coach. 

This invention was described some time back. Since that time a coach 
built on the principle of the patentee, has been running to Nottingham, and 
has perfectly answered the object of the builders. The great desideratum 
is the safety of the coach from being overturned, however great the inequal- 
ity of the surface of the road may be, or in the event of the wheels on one 
side being lifted frem the road upon the pathway, er upon any heap of gra- 
vel or rubbish on the road-side, by the horses becoming unmanageable, or 
by any other occurrence that may propel the carriage out of the ordinary 
run of the road. The body of the coach being suspended upon springs 
placed nearly at the top of the coach,and supported upon strong pieces of 
timber, forming almost an angle, which are at the lower extremities insert- 
ed in the axletrees of the front and hind wheels, is kept under all circum- 
stances in a perpendicular position, and the centre of gravity is thrown con- 
siderably lower than in coaches built upon the old and common plan. [n- 
creased speed may be used without danger by thisinvention. The carriage 
is also much lighter; it is calculated that one-horse power is saved in the 
draught, and the wear and tear is also less. This coach may be used on 
roads of all constructions, and will not be liable to the danger which arises 
from coaches traveling upen roads high in the middle or low on the sides, 
or rounded in the vld-fashioned mode of road-making. Most roads are 
now completely flat, which secures safety to vehicles built on the old plan, 
but it greatly increases the county rates, by causing the necessity of em- 
ploying additional labour to scrape off the mud and water which gather on 
them, but which if they were constructed on a curve, would be unnecessary. 
The safety coach proceeded yesterday with a heavy load of passengers from 


Brickfriars to Hayes. In going down Notting-hill it was driven with great 
velocity, perhaps at the rate of sixteen miles an hour ; nevertheless there 
was no recking nor jolting. The body preserved its equilibrium in the 
roughest parts of the road, and fully answered the purposes for which the 
patent has been granted. Farmers’ Mag 


Thrashing Machine. 

A thrashing machine manufactured by Mr. L. Beare, of Meeth, near 
Hatherleigh, has been lately put to work on a farm in the parish of Landkey, 
near Barnstaple, when an acre of rng’ f was taken in, and thrashed in eigh- 
teen minutes, yielding forty bushels of grain. Many respectable farmers 
were present, and expressed themselves highly pleased and satisfied with 
the performance of this surprising machine, as the barley was perfectly fit 
for seed or malting, every grain being free from damage. Ibid 


Relative height of the Caspian and the Black Sea. 

The trigonometrical survey of the country situated between these seas, 
undertaken by order of the present Emperor of Russia, have now been com- 
pleted. Several interesting results derived from this survey, has been com- 
municated in a letter lately addressed by the celebrated astronomer Struve, 
of the University of Dorpat, to M. Von Humboldt. Among other disputed 

ints which the engineers engaged on this work have established, is the re- 
lative height of the Caspian and the Black sea. They have ascertained that 
the Caspian lies 101 Russian feet (twenty-four French feet) below the level of 
the Black Sea. A full report is shortly to be published in the Budlletin Sci- 
entifique of the St. Petersburgh Academy. Min. Review. 
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Concentric Galvanic Piles, 


M. Jules Guyot has just announced the construction of galvanic piles 
of a peculiar form, which he calls concentric piles. In these piles one 
pole is at the centre, and the other at the circumference. New proper¢ 
ties and remarkable analogies are said to result from this combination, 
as we find at the surface of spherical piles made to revolve, all the in- 
fluences of gravity and terrestrial magnetism at the surface of our globe. 
A pile four inches in diameter, composed of concentric cylinders two 
inches high and six in number, being charged with pure water, gives 


strong shocks even after the lapse of twenty-four hours. Mining Jour 


Voyages of Discovery. 

These expeditions are not now confined to England, France, or Russia, 
but private merchants have entered upon them. The house of Grenut, 
& Co., of Geneva, who carry on a large trade in the whale fishery in 
the North and South Seas, are fitting out one of their largest whalers 
for a voyage round the world, without any limitation of time, for the 
purpose of prosecuting zoological and botanical discoveries. They have 
made an offer to an eminent naturalist at Geneva, to convey him, with- 
out charge, to all places of interest. upon condition of his placing in the 
museum of that city the collection which he may form. The expense 
of the voyage is to be defrayed from the private purse of the Baron de 


Grenut, and his public spirit is much applauded.—Jialian Paper. 
Ibid. 


Sugar from the Pumpkin. 


A complete revolution is expected to take place in the manufacture of 
native sugar—a revolution which will probably compel the beet-root 
growers to *thide their diminished heads.” In other words, the pump- 
kin is about to enter the field as a rival of the beet-root, and to force the 
Chamber of Deputies to revise its late enactment on the sugar question, 
We hear that an industrious speculator is on the point of establishing a 
manufactory for extracting sugar from this overgrown and hitherto 
despised production of the vegetable world, the first experiments on 
which, it is added, have been crowned with complete success.—French 
Paper. Ibid. 


Tron Steamers. 


The iron steam vessel, Voador,has, we understand, arrived at Pernam- 
buco, after a passage of actual steaming of only four and a half days from 
Maranham. Sailing vessels are generally, we believe, twenty or thirty days 
inaking this passage, and a fast-sailing vessel arrived at Pernambuco two 
days before the Voador, that had been thirty-five days on the voyage from 
Maranham. ‘This proves the great advantage to be derived from the intro- 
duction of steam vessels on a coast where the current and wind prevail so 
as to prevent sailing vessels accomplishing their passage in a reasonable 
time,and must shortly lead to the adoption of steam vessels both on the east 
and west coast of South America.—Gore’s Liver. Adv. Ibid 
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AGENCY FOR PATENTS. 


‘The Editor has again opened his office in Washington for the trans- 
action of all business relative to Domestic and Foreign Patents. See 


advertisement on the cover. 


There are no Occultations of Stars to the sixth magnitude visible in 
iladelphia, in the month of February, 1839. 
—_," ' S.C. WALKER. 


Meteorological Observations for August, 1838. 


i | ‘Therm. | Barometer. Wind. j 
} | ——| . - nag State a Sa Soin, and 
,Days}Sun! 2 j Sun : ; _ |fien in emarks, 
mee - 7" rise.| P.M. | rise. } P.M. Direction.| Force rain. 
| } | Inch’s Inch’s Inches. | 
} 7 87 | 29.80); 29.80) W.S.W.} Calm. \Clear—flying clouds. 
2} 67 | s¢} 90) 30.00 N.NE. | Brisk. \Lightly cloudy—clear. 
3} 64! 84} 30.00 v0} W.N.W. do. ‘Clear—flying clouds. 
; | 4: 64 87 i0| 10 w Calm. ace, pe clouds. 
| ©) 5| 69 | 85 00} 29.93) w. do. _ |Lightly cloudy—do. do. 
| } 6, 74 94 29.70) 5 N. do. 45 (Clear—showers. 
j | % 74] 1 80! 80) W.N.W.} Brisk. Lightly cloudy—do. do. 
| j 8 71-| 87, 30.00) 30.00) E.N.E. do. Lightly cloudy—cloudy. 
' | 9 77} 82 00) 29.94) S.sW. Ca'in. Cloudy—flying clouds. 
| ww! 73] 95 | 29.90) 90) = NLW. Brisk. Cloudy—do. 
| } IN 73} 70 90) 77, SW. Calm. Lightly cloudy—cloudy. 
> | 42) 72} & 74) 74 N.W. Brisk. 75 Clear—fly. cl’'ds.—rain in night 
} 13) 67 | St 90 940 ON.W. | Calm. 'Clear—do. 
14) 64} 76 | 30.04) 30.05 E. Brisk. Cloudy—cloudy. 
i 15} 59} 79 10; 0 S.W. Calin. \Clear—cloudy. ' 
16} 68 | 82} 29.90) 29.9 s. do. -13 Cloudy—cloudy—rain in night. 
17| 70} 79 60 70) N.W. |Moderate. \Clear—flying clouds. 
| 481 65! 70 80 73| Ww. Calm. 'Clear—ciear. 
&® 19) 621 79 } 95| 30.03) W.N.W. do. Clear—do. 
| 20} 65) 82] 30.10) 13) EB. do. Clear—do. 
i 2 65) gt] 13) 10} SW. do. Cloudy—do, 
| o! a1] 90 10} «04, W.SW. | do. Clear—do. 
| 23) 73} 86) 05) 07 S.W. | do. Cloudy—clear. 
} 24, 69; 89} 02) 29.91)  S.W. do. |Clear—do. 
| 5| 72} 89 | 2985) 80 WS W. do. \Cloudy—clear. 
| 261 72| 77| 70 72| N.N.W. do. Clear—flying clouds 
71 541 69 | 81 8&7; N.NE. do Lightly cloudy—do. do. 
C} Bi 7! w 64 66! N. do \Cloudy—flying clouds. 
| 99} 61! 80 92! 30.00 N.N_E. |Moderate. \Clear—do. 
+ 30! 68, S84 } 30.00) 29.99) N.NE. { Calm. | Cloudy—clear 
| 60} 82 vo} = gs WS W. | do. | \Clear—do 
|Mean/64 42.82.74 | 29.92| 29.91! 1,33 | 
}— —|-—— j— ——__—= | —_—--—_| 
Thermometer. Barometer. 
Maximum heightduringthe month. %4. on 6th. ‘ . 30.13 on Wth and 2ist 
Minimum ” = * ot 27th. ‘ , 29.60 17th 
Mean 73.58 ° ° 29.91 
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AMERICAN PATENTS, LIST OF, WITH EDITOR'S REMARKS, &e. 


September, 1837. 


. Working Pumps, 
. Hubs of wheels, 


Smut machine, 


. Moulding and itn bricks, 
. Door locks, ‘ 
. Hot air Stove, 

. Window sash springs, 

. Stoves, 

. Steering app: aratus, 


. Pressing bricks, 


. Hat bodies of fur, 

2. Stove, 

. Planing machine, 

. Hemp and Flax, breaking, &c. 
. Veneers, cutting, . 

. Pantaloon measure, 

. Eight wheeled cars, supporting 
. Wrought nails, ° 

. Timber, &c., preserving, 

- Hat bodies, batting for, 

. Fire bricks, 

. Inking rollers, . 


Endless chain, horse power, 


. Endless chain, horse power, 


Slide valves, . 
. Puppet valves, 


. Generati ings steam for cooking, 


a. Stove, 


29. Hydraulic curren nt wheel, 


. Hydraulic water wheel, 


31. Sugar, manufacture of, 


Lamp, improved, 
Air, supplying to stoves, 


34, Parceling machine, 


35. Fire arms, 


¢ 
8. 
10. 
11, 


, § 


Axletrees, setting, ie. 


° , Stoves, e 

38. Water wheel, ° 
39. Latch, for fastening doors, 
- improved, 
. Coats, cutting of, 

. Cutting leather, 

. Endless che - horse power, ° 


October, 1857 


. Horse ~<a 
- Wheel hubs, &c. boring, ke. . 
. Clamps, for holding leather, 


tuilway oven, 


}. Cooking stove for ships, 
». Hemp and flax, dressing, 
. Press for tobacco, &e. 


Measuring fluids, 
Inclined planes, ascending, &e. 
Wool, &c., cleaning, 


Bitterings, removed from salt boilers, David Dear, ° ° . 


Cooking stove, 
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David Gay, ° . 37 
Abraham R :ndall, , . 8 
Benjamin M. Simith, ib. 
Nathaniel Adams, ib. 
Turner Whitehouse, . 39 
Benjamin Blaney, ib. 
Henry Hammond, ‘ ‘ ib. 
George F. Hopkins, ‘ - 40 
Samuel Nicholson, 4 ib. 
Andrew F. Mervine, 41 
H. A. Wells, J. ve & R. Ww. Peck, ib. 
Philip Wilcox, ib. 
Alonzo G. Hull, . —_ 
D. M. Langley, and S. Davis 42 
Joseph Skinner, . ib. 
Edwin Grimston, ‘ 3 
Richard Imlay, ib. 
N. W. Bishop, and Simon Brooks, 44 
John Knowles, and Robert Gilbert, ib. 
H. A. Wells, J. James, & R. W. Peck, 45 
Christopher W. Fenton, . - ib. 
E. W. Arnold, ‘ ib. 
Jacob G. Hall, . ° ib. 
Aaron Palmer, , ; 46 
John Kirkpatrick, ° + ib. 
John Kirkpatrick, : ib. 
John Bouis, ‘ as oe 
Benjamin Spratley, , ; ib. 
Warren P. Wing, ib. 
Chapman Warner, ° ib. 
John Benny & William Toland, 47 
Samuel Rust, ib. 
Frederick Fickhardt, 48 
Obed Kempton, ib. 
Curtis Parkhurst, ib. 
Timothy Fessenden, ° ib, 
Thomas Mills, . ‘ - 49 
Samuel Curtis, ° ib. 
Charles S. Gay, ib. 
David N. Ropes, ib. 
Allen Ward, ° 50 
Levi N. Leland, ib. 
Henry G. Hall, ib. 
Henry Smith, 76 
James Tomkins, ib. 
Richard Evans, . ° os 
Sewall Short, . . ‘ ib. 
James Barron, re 
William & Robert Brittain, ib. 
James H. Washington, 78 
James Bogardus, ib, 
Elisha F. Aldrick, ib. 
Jos. Walcott, jr. & Chas. w. Brown, 79 
ib. 

Elijah Skinner, . . ib. 
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Iron rails, fastening on railways, 


. Fire apparatus, 
. Gun carriages, . 


16. Door spring, 


Inder. 


Peter Henry Dreyer, 
Daniel Stephens, 
John Bubier, 

Ithiel S. Richardson, 


Glass knobs, attaching to met’c sockets,Enoch & G. W. eee 


Cutting and measuring mie 


. Brick mould, 

. Force pump, 

Paint for houses, 

Bricks, . 

- Mail bags, clasps, Kee, for 
Colouring matter, . 
Circular railway ed 

. Pump, . 

. Book-binding, 

. Worm medicine, 

. Pills, tonic, &c. ‘ 
. Steam vessel for cooking, 
. Hubs for carriage wheels, 
November, 1837. 

- Paint, fire-proof, . 

. Bridges, 

Truss, 

. Shingles, shaving, 

. Gauges for sawing 8 Shingles, 
Stoves, ° 
Stove, cooking, ‘ke. ° 
Brick, moulding, &c. 
Stoves, grates, &c. ke. 
Stone, cutting, &e. 

. Meat, cutting, 


2. Grain, separating garlic from 


. Locks for fire arms, . 

. Life preservers, ° 
. Refrigerators, . 

. Cutting shingles, &c. 

. Staves for barrels, 

. Cooking stove, 

. Cooking stove, 

. Printing paper, 

. Brick press, 

. Cooking stove, 

. Driving wheels, 

. Horse rake, A 

. Centered joint hinges, Ke. 
. Water wheel, re-action . 
. Power Loom, 

. Plough, 

. Mills for grain, ke. 


W. W. Allen, 
Benjamin N. Brown, 
Dudley L. Farnham, 
William Cox, 
Gaylord D. Harper, 
Henry C. Jones, 
Henry Stephens, 
James Rowe, ° 
Abraham Kasslar, 
William Hancock, 
John J. Oellig, 
John J. Oellig, 

John Morris, 
Howard Delano, . 


Louis Paimbeuf, 


Francis Good, . 
Richard Salisbury, 
Aaron H. Aiken 
Akanah Leonard, 
H. H. Roath, 
John Morris, 
Henry Waterman, 
Caleb Stade, 
Wm.C. Poland & E arl Blossom, : 
John Morris, 
Henry Staub, 
Ethan Allen, 
John McIntosh, 
Robert D. Burns, 
George Park, 


Thomas Peck, 


Jordan L. Mott, 

James N. Olney, 

Thomas French, 

Henry Waterman, 

Dan. Hastings, & Sol. Sykes, 


Andrew M. Eastwick, 


David Dewy, ° 
Egbert Hedge, 

Nelson Johnson, 
Welcome A. Potter, 
Bancroft Woodcock, 
Elijah 8S. Curtis, . 


James M. Whittimore, . 
Jacob D. Makely, 
Moses Davenport, 
Robert B. Lanton, 
Harman C, Fisher, 
John D. Payne, 
Charles Parker, ‘ 
F. Goodell, E. Brown, E. Tracy, & L. 
N. Mosely, 
Lucilius H. Moseley, 
Benjamin Hinkley, 
James Hinds, 
Porter Hill, é 
Charles R. Harvey, 
William Crompton, 


. Steam boiler, 
. Wind mills, 
. Grain, thrashing, Ke. 
. Pistol Sabre, 
. Spring Saddles, 
. Spring saddles, 
. Millfor bark, &c. 


Cotton gin, 


Cotton gin, 

. Horse power, 

. Hubs, boring, ; 

. Springs for wagons, &c. 
Weaving hair seating, 

- Loom, figure power, 


Index. 


December, 1837. 
Sawing shingles, Zebulon Sargent, 
Cooking stove, Nathaniel Walker, 
Steering wheel, , Andrew Thorne, 
Sizing paper, ‘ , John Ames, jr. 
5. Saw mills, . ‘ John Ambler, 
). Ice, preparing for shipping, &e. Nathaniel J. Wyeth, 


. Cylinder, for cotton gins, 
Apples, steaming, &c. 
Excavating machine, 


Jacob Idler, 
John Dimm, 
Thomas Claton, 


Plough, d Stephen McCormick, 
Sawing through trees, &c. P Samuel H. Hamilton, 
Boots, &c., of india rubber, . Stephen C, Smith, 
Piano fortes, action of, : Thomas Loud, 
Cooking stove, . , Jonathan G. Hathway, 
Door spring Thomas Thorpe, 
Blocks for eumntinng colors on silk, &c. John Crabtree, 
Parlour stove, ; ‘ Jordan L. Mott, 
Mail carriage, ; . Basi B. Pleasants, 
Iron and steel, preserving from rust, - Sorel, 
Leather, coloring and finishing, os arman Hibberd, 
Water wheel, ‘ ; Charles Goulding, 
Cooking stove, ‘ Horace Gleason, 
Boot trees, ‘ David Hastings, 
Thrashing ‘clov er seed, Jonathan Brooks, 
Wood screws, ‘ . Clement O. Reed, 
Artificial stone, Joseph Woodhull, 
Horizontal water w heel, Samuel Curtis, 
Circumferentor, James M’Cann, 
l'runks and valises, Matthias Steiner, 


Spark Catcher, ; ‘ William Duff, 


Floating dry dock, , John Thomas, 
Pumps, force and suction, Jonathan Stevens, 
Tobacco, spinning, Hiram M. Smith, 
Hulling clover seed, William M. Barton, 
Wool, clearing burs from, Erastus Tracey, 

}. Sawing staves, Harvey Holmes, 
Cooking stoves, . James Hutchinson, jr. 

38. Secret safety locks, William Hobbs, : 
rhrashing machine, Alexander W. Bowling, 
Grinding grain, ‘ Oliver Wyman, 

Cutting dyewood, Xc. Abner McMillen, 
Truss, : . Josiah Hungerford, 
. Steam generator, ‘ William Creed, 
Safety Car, . ‘ William Kinkead, 
5. Binder for new spapers, &c. ‘ Ezra Ripley, 
Window blinds, &c., fastening ae: Elijah Jaquith, ‘ 

. Link for cars, , E. H. Hunt and W. Brown, 
Measure for coats, : Erastus Barber, 
Locomotive engines, . ‘ Samuel Wright, 

. Sliding flue grate, P Daniel Desmond, 
Thrashing and cleaning grain, . J. A. and H. A. Pitts, 

. Cooking stove, . é Carrington Wilson, . 

3. Weaving, heddles for, . B. Hartford, and W. B. Tilton, 
Mail bags, &c., fastenings for, Alvin North, ‘ ; 
January, 1838. 

. Loom for knotted counterpanes, &c. Erastus B. Bigelow, 

. Crimping leather for boots, ‘ Lucius Upham, 

Moulding, &c., brick and tile, Loomis E. Ransom, 

Axles of railroad cars, &c. Ziba Durkee, 

. Breaking flax andhemp, . Andrew Forsyth, 

Attaching springs to carriages, . David A. Morton, 

Sowing plaster, ashes, &c. . Julius Natch, 

Cutting straw, &c. Edwin Gillett, 
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Churns, constructing, &c. 
Planing plank, &e. . 


. Shaving shingles, . 

. Planing machine, . 
. Locomotives and cars, 

. Leaching ashes, . 


Canal boat, ‘ 
Apparatus for steaming, Ke. 
Scales, beams, and weights, 


. Washing and pulverizing potatoes, 
. Patent lamp, &c. improved, . 
. Shade to patent sae . 
. Cooking stove, 
. Rubbing and hulling rice, &c. 
3. Spherometer, 
. Carriage springs, 

25. Mortising and dovetailing, 


Hanging doors, 
Boring framing timber, 


. Planting ruta baga seeds, Kc. 

. Measuring and cutting garments, « 
30. Common and power loom, . 

. Furnaces for stoves, . 

. Thrashing grain and shelling corn, 


Apparatus for diving, . . 
Cooking stove, 
See houses and hives, . 


. Corset truss, ° 
. Headings for casks, 
. Horizontal wind mill, 


Heading spikes and nails, 


. Spark extinguisler, ° 
. Cutting lagging, 


— meat, vegetables, &e. 
February, 1838. 
Propelling steam vessels, 


. Pumps, ; 

. Saw for ice, 

. Breaking sugar, 

. Bating hides, ‘ 
. Gearing for machinery, 
. Plane arms, ° 
. Power looms, 

- Rope making, 


Salt Rheum, medicine for, 
Lime, &c., spreading, 


. Hay, preserving, 

. Straw cutter, 

. Making bricks, 

. Elevating box wheel, 

. Fire arms, many chambered, . 


Plough, ° ° 


. Locomotive springs, 


Bedstead Fastenings, 


. Boom Derrick, 


Water wheel, 
Steam boiler regulator, 


. Fire arms, 
. Wheels for railroad cars, 


Tongueing and grooving, 
Kitchen ranges, ° 
Paper, new material for, 
Washing rags, ° 
Artificial horizon, . 


8. P. W. Douglass, 

Barnabas Langdon, : 
Barnabas Langdon, . : 
James McGregor, . 

Jonas B. Fairlamb, and L. C. Judson, 
Elijah Williams, 

Edward Randolph, 

B. F. Gold, . 

Alvah N. Free, 

Sylvanus Richardson, 
Samuel Rust, . ° 
Samuel Rust, ‘ . 
E. L. Parshley and LB. Furbish, 
Alfred and Willium J. Duval, 
Eophas Johnson, 

Ww illiam Patton, 

Jotn Brainard, 

Edmund J. Tilson, 

Jared Badger, 

Hiram R. Merchant, ° 

William and Charles Kaylen, 
Benjamin Lapham, 

Eben Eaton, 

Mason T. Gilbert, 

Wiiliam H. Taylor, 

Horace V. Teall, 

John Searle, . 

John Oberhausser, . 

Lee Wells, ‘ 

William L. Thomas and J. Lewis, 
Reneer Dare, . . 
Timothy Newhall, jr. 

Benjamin B. Sisde, 

John G. Conser, 


John Ericsson, 
Joseph Smart, 

John Barker, 

William Bent, 
William Zollickoffer, 
Jesse Urney, 

E. W. Carpenter, 
Elijah Fairman, 
Moses Day, . 
W.B. Trufant, 
DanielJ. Hill,  . 

A. D. Ditmars, ‘ 
Jonathan 8. Fastman, 
Jesse Reeder, 

James Rowe, 

Bennet L. Haviland, . 
William T. Sprouse, 
J. Oberhausser, 
William Bell, 

James S. Savage, 
John W. Moore, 

Seth Graham, 

U. and C. Daniels, 
Henry R. Dunham, 
S. Shepherd and D. Baldwin, 
Samuel Pierce, . 
Isaac Sanderson, 
Robert Carter, 
Charles Golding, 


Index. 


30. Power loom treadles, . Eli Horton, 
51. Spark arrester, . ‘ J. Oberhausser, 


Acid, carbonic, on the solidification, &c., of ‘ 
benzoic, action of heated ironon, . 

Action of machines, on misconceptions concerning, 

Agricultural School, Templemoyle, ; 

American Philosophical Society, proceedings of, , 
Electricity—Longitude—Fused platinum—Steam navigation, 
Solidifying carbonic acid—Elements of water—Magnetic dip in Ohio, 
Longitude found by the dipping needle, _— of ‘ ; 268 

American patents, list of, with remarks, . 37, 76, 175, 231, 296, 400 

Ammonia, action of suiphate of, upon glass, 37 

Anatomy, comparative, : 

Architecture in Britain, progress of, 

Areometers and Thermometers, 

Arsenic, method of detecting, 

Asphaltic mine in Pyrimont, 

Astronomical and mathematical instruments, 

Astronomy, a few words on, 

Bath, mode of arranging a sand, 

Bearers, wooden, best figure, &c., of, 

Belgian railroads, ‘ 

Bell’s improvement in beating and evaporating fluids, 

Benzoic acid, action of heated iron on, 

Bicarbonate of potash, 

Bichromate of perchloride ef C hromium, 

Birmingham railway, 

Bitterings, removing from salt kettles, patent, 

Blasting by galvanism, 

— of rocks, . ‘ 

Board, drawing, 

Boilers, steam boat, guarding from ‘explosions, 

Botties, releasing stoppers from, 

Book binding, patent, ‘ 

Boots and shoes of india rubber, patent, 

Bricks, fire, manufacture of, patent, ; 

——, tiles, &c., new mode of making, 

Brick beam, experimental, 

Breakwater, Plymouth, 

Buildings, ventilating large, 


Cable retarder and stopper, patent, 

Camphor, action of heated iron on, 

Canal from Basle to Strasburg, 

Canals, breaking ice, on 

Candle wick, metallic, . 

Candles, varnish for, ‘ 

Carbonic acid, the solidification, &c. of, 

Cements and morters, hydraulic, 

Caspian sea, level of, 

Carmine, adulteration of, 

Chemical, vital, and electrical, action, concomitance of, 
Chimney, an enormous, at Carlisle, : 
Chinese mode of printing, 

Chromium, bichromate of, 

Clays, density of, when baked, 

Cleansing cloth from grease, 

Clearing a country, effects of, 

Climate of North ernie 

Coach, steam, 

Coals, demand for in England, 

Coal beds, duration of English, . ‘ 
ad fields, South Staffordshire, 

College, Girard, report to the building committee, 
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Concretes, observations and experiments on, : 17 
Concentric galvanic pile, ‘ : ‘ 431 
Comparative anatomy, . ° . . 142 
Conductors, lightning, for ships, - 64, 96 
Courteney, E. H., on determining of latitude by the fixed stars, ‘ 217 
Copper and zinc works, Harefield, , ; : 72 
Copying letters, &c., machine for, 

Cordage, nuw _ P 

Cornish steam engines, 

Colouring matter for dyeing, &c., patent, 

Crayons for drawing on glass, =. 

Crosse’s experiments, 

Cubes end squares, ° 

Current water wheel, patent, 

Cylindrical tubes, comparative strength of, 


Dairy purposes, manufacturing salt for, 
Dams, river, proper sectional form for, 
Davy lamp, 

Death of A. Woolf, ° 
Density of liquids, minimum, . 

Design, school of, in Manchester, 

Dextrine, and sugar therefrom, ° 

Discovery of ancient manufactured stuffs, 
Discoveries, voyage of, 

Door spring, patent, 

Drawing board, . 

Dry rot, Kyan’s anti, 

Dyeing, staining, &e., colouring matter for, patent, 


Earths, two varieties of siliceous, e 
Eclipse, solar, of May, 1836, : 
Egyptians, manufacture of glass by the 
Electric jars, securing them from fracture, 
Electrics|, vital, and chemical, action, concomitance of, 
induction, 
Electricity, stratification of minerals by, 
- relations of light, heat, and 
Enamel, black, . ’ 
Ericsson’s patent sounding instrument, 
Espy, J. P., remarks on the storm of March, 183 8, 
> on spontaneous evaporation, 
Explosions, guarding steam boat boilers from, 
Eye-shaped windows, ‘ . 
Fermentation, action of, on dian and hydrogen gases, 
Filtering apparatus, ; 
Fire place, improvement of a common, 
bricks, manufacture of, patent, 
proof paint, patent, . 
, Material to render houses, 
Fluids, improvement in heating and evaporating, 
Forge backs, West’s patent, ; 
Fossil stem of a tree discovered near Bolton- -le-moor, 
Foundations on sand, note on, 
France, soil of, 
number of patents ; in, , 
Fuel, saving of, in manufactures, and i improvement in steam boilers, 
Furnace, patent, for consuming smoke. 
FRANKLIN INSTITUTE. 
Report of Committee on Meteorology, 
Circular of the committee on Metecrology, 
Galvanism, blasting by 
Garlic, separating it from grain, patent, . 
Gases, action of fermentation on a mixture of oxygen and hydrogen, 
Generation, equivocal, experiments on, , 
Germany, eminent men of, temple dedicated to, 


ty 
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Index. 


Girard college, report to building committee, 
Glass, manufacture of, by the Egyptians, 

mode of cleaning, F 

crayons for drawing on, ‘ 

action of sulphate of ammonia upon, 
Glasses, optic, condensation of moisture on, 
Goats’ hair and wool, dyeing blue, 
Grease, cleansing cloth from, 
Harefield zinc and copper works, 
Hazard E., on guarding against explosions of steam boilers, 
Heat, light « and electricity, relations of, ‘ 
Height, weight and strength of individuals, experiments on the, 
House painting, . . ‘ 
Hydrog« n gas, . . 

action of F ermentation on a mixture of oxygen, and 

Hydraulic cements and mortars, 
Hydro-pneumatic telegraph, 
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Ice, breaking, on canals, 
Induction, electrical, 
Ink, indelible writing, patent, 
— ———— ——— ——— , I), Traii’s new 
Iodide of silver, new property of, ° 
Iron or steel, preserving them from oxidation, patent, 
Iron, ‘ ° ° 
—— steam vessel, magnetical experiments in, 
steamer, ° 
—— protec ted from rust by zinc, 
—- best suited tor railways, 
action of heated, on benzoic acid, 
aa — on camphor, . 


Jars, electric, securing them from fracture, 
Lamp, Davy, 
Lamps, for light houses, 
Lardner’s steam engine indicator, 
Latitude determined by the fixed stars, 
Lead mines, European, 
Letter copying machine, ‘ 
Life boat, &c. apparatus tor, paient, 
Lightning conductors for ships, 
—-, effects of, on the Melville mor yument, 
Light, new experiments on, 
~, heat and electricity, relation of, 
Lime and mortars, remarks on, 
Liquids, minimum density of, 
Locomotives, vibration of the soil from, 
Longitude, on finding by the dipping needle, . ‘ 
Lunar occultations, : 71, 144, 215, 


Machinery, versus steam, . ° 

Machines, remarks on misconceptions concerning the action of, 

Machine, thrashing, 

Magnetical experiments in an iron steam vessel, 

—— — apparatus, . . 

Manchester, school of design in, 

Manganese, analysing the ores of, ° 

Manufacturing industry of Massachusetts, 

Manufactured stuffs, discovery of ancient, 

Mathematical and astronomical instruments, 

Melville monument, effects of lightning, on the 

Medals struck up without engtaving, ° 203, 3 
Meteorological observ itions, ° ° Fe , 216, 288, 360, 
, by Capt. A. Mordecai, ° 
Meteoric steel, ‘ ‘ 

Mercurial pump, 
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Meteorology, ; 
simultaneous, ‘ 

—— report of committee on, . 

— circular of committee on, 

Mills, saw, mode of constructing, patent, 

Minerals, s'ratification of by electricity, 

Mineral substances of organic origin, composition of, 

—— tar, coating of in masonry, : 

Mine, asphaltic in Pyrimont, 

Mines, pumpsin, . ° ‘ 

— lead, European, 

Mitchell, J. K., on the solidification, &e., of carbonic acid, 

Moisture, condensation of, on optic glasses, : 

Mordecai, Capt. A., meteorological observations by, 

Mortars and lime, remarks on, $ 


Nails, preserving from rust, 
Navigable raft, in case of shipwreck, 
Niele, or black enamel, é 
Nile, clarification of the water of the, 


North America, climate of, . 


Oats changed to rye, ‘ . 
Observations, meteorological, by Capt. A. “Mordecai, ‘ 

Occultations, lunar, . . 71, 144, 215, 287, ‘360 9432 

Oil paints, preparing, patent, 949 

Ores of manganese, analysing the, P 332 

Organic world, facts relating to a former, 70 

- remains, indications of, in the oldest rocks, ‘ j 341 

- origin, composition of mineral substances of, . 303 

Oxygen and hydrogen gases, action of fermentation on a mixture a 325 

72 
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249 

245 

253 

. 312 

231, 296 ,400 

559 

265 

359 
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Painting, house, 2 ? ; ; 
Paint, fire-proot, patent, ‘ 
-, oil, preparing, patent, 
Paper, sizing, machine for, patent, 
—, manufacture of, patent, 

Parlour stove, patent, : 
Patents, American, list of, with remarks, 37, 76, 175, 
——— inFrance, numberof, . ; ; 
Pendulums, compensation, . 
Pin-making, machinery for, : ‘ 
Plymouth Breakwater, 
Philosophical Society, American, proceedings of, , 

Electricity —Longitude—Fused platinum—Steam navigation, 

Solidifying carbonic acid—Elements of water—Magnetic dip in Ohio, 

Longitude found by the dipping needle, fallacy of 
Potash, bicarbonate of, 7 
Printing, Chinese mode of, 
Pumps in mines, 
Pump, mercurial, 
Pumpkins, sugar from, ‘ 


Raft, navigable in case of shipwreck, 
Railway transit, . ; 
system, 
Railreads, Belgian, 
Railway, Birmingham, . 
Railways, early progress of, 
iron best suited to, i 
—— pregress of, in England, 
Remains, organic, indications of in the oldest rocks, 
River dams, proper sectional form for, . 
Tay, raising an immense stone from the 
Rocks, blasting of, 
Rogers, R. E., description of mode of arranging a sand bath, 


Rope machinery, 
Rotary steam engine, fallacies of, 
Rust, preserving nails from, : 

, preserving iron from by zinc, . 
Salt kettles, removing bitterings from, patent, 
Salt, manufacturing for dairy purposes, . 
Sand bath, mode of arranging a 
——, foundations on, note on, 
Sashes, window, improvement in, 
Saw mills, mode of constructing, patent, 
School, ‘'emplemoyle, agricultural, 

-— of design in Manchester, 
Scythes, &c., preserving from rust, 
Sectio-Planogr aphy, 

Sea, Caspian, level of, : 
Sganzen, M., notice of the life and services of, 
Shoes and boots of india rubber, patent, 
Siberia, frozen soil of, ; 
Silver, iodide of," 
Siliceous earths, two varieties of, 
Sizing paper, machine for, - nt, 
Smoke burner, 
——-, patent furns ace for consuming 
Soil of France, ; 
action of, in vegetation, 
Solar Eclipse of May, 1835, 
Sounding instrument, Ericsson’s patent, 
South Staffordshire coal fields, 
Spinning wool, withont oiling, 
Springs for doors, patent, 
aaa =~ Carriages, 
Squares and cubes, 
Stafford safety coach, 
Staining, &c. ex louring matter for, patent, 
Stars, fixed, determining the lat nade by, 
Star, remarkable increase of magnitude ina, 
Steam engine indicator, . ‘ 
_- —- , Savery’s, on the use of, 
boat boilers, guarding from explosions, 
engine, rotary, fallacies of, 
engines, on the Cornish, 
coach, 
engine, ; ° ° 
boilers, improvements in, and saving fuel in manufactures, 
—, versus machinery, : ‘ 
Steamers, iron, 
Steaming extraordinary, 
Steel, or iron, preserving them from oxidation, patent, 
—, meteoric, 
Stone, immense, raising from the bed of a river, 
Stoppers from bottles, releasing, ‘ 
Storm of March, 1838, remarks on, 
Stove, improved parlour, patent, 
Stratification of minerals by electricity, 
Strength, weight and height of individuals, experiments on the, 
Styloxynon, ‘ ‘ ‘ 
Sugar from dextrine, 
- pumpkins, 
SPECIFICATIONS OF PATENTS. 
Manufacture of Fire bricks,—Christopher W. Ferton, 
Current water wheel,—Warren P. Wing, . 
Protecting iron, &c. from oxidation,—M. Sorel, ° 
Removing bitterings, in making salt,—David Dear, 
Improvements in book binding,—William Hancock, 
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Colouring matter for dyeing, staining and venga Stephens, 
Fire proof paint,—Louis Paimbeuf, . 
Separating garlic from grain,—Henry Straub, 

Apparatus for life boat, &c.—John Macintosh, 

Sizing paper, machine for,—John Ames, jr. . 

Saw mills, mode of constructing,—Joln Ambler, jr. 

Door springs—Thomas Thorpe, - 

Boots and shoes of india rubber,—Stephen C. Smith, 

Preparing oil paints,—Nathaniel Partridge, 

Preserving timber from decay,— Webster Stockton, 

Indelible writing ink,—R»obert Whitfield, 

Manufacture of paper,—Edmuad Shaw, ‘ 

Cable retarder and stopper,—Baron de Bode, 

Parlour stove,—Jordan L, Mott, 


Tar, mineral, coatings of in masonry, ° 

Teeth of wheels, Camus on the 

Temperature, changes of, on our globe, 

Templemoyle, agricultural school, 

Temple dedicated to the eminent men of Germany, 
Telegraph, hydro pneumatic, . ; 
Thermometers and areometers, 7 P 
Thrashing machine, 

Tiles, bricks, &c., new mode of making, 

Timber, preserving, patent, 

Toad, singu'ar circumstance concerning a, 

Totten, J. G’s remarks, on mortars and lime, 

Transit, railway, 

Tree, fossil stem of a, discovere: 1 near Bolton- le-moor, 
Tubes, cylindrical, comparative strength of, 

Tunnel, Thames, . 

notice of, 

dangers connected with, 

Turner’s theorem, 


Varnish for candles, ‘ 
Vegetation, action of the soil in, 
Ventilating and warming rooms, 
large buildings, 


Vibration of the soil, from locomotives, . 
Vineyard, French, . 
Vital, chemical, and electrical, action, concomitance of, : 


Voyage of discovery, : 


Walker, S. C., on solar eclipse of May, 1836, 
Warming and ‘ventila: ing rooms, 

Water wheel, current, patent, 

-— power, new application of, 

West’s patent forge backs, : 
Window sashes, improvement in, . 
Wooden bearers, best figure, &c., for, 

Wool, spinning withoutoiling, . 

Woorf, death of Arthur, 

World, organic, facts relating to a former, 
Weight, height and strength of individuals, experiments on they 


Weirs, proper sestiona! form for, . 
Wheels, on the teeth of, ‘ 
Wick, candle, metallic, ° . 


Windows, eye- shaped, . . 
Wool and goats’ hair, dyeing them blue, : 
Writing, dyeing, &c., colouring matter for, patent, . 


Zinc and copper works, Harefield, . ‘ 
—— a protection of iron from rust, &c. . . ’ 


